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OFFICIAL ORGAN OF THE ROYAL AERO CLUB 


The Vampire Trainer covers a larger portion of the Royal 
Air Force syllabus than does any other training aircraft 


DE HAVILLAND VAMPIRE 
ADVANCED- FLYING 
AND WEATONS 


(de Havilland Goblin engine) 
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Flight, 25 May, 1956 


T. better serve Atlantic Coast and 
European clients, the Babb Company, 
Inc. has just acquired new expanded 
facilities at Linden, New Jersey. Here 
44,000 sq. ft. of servicing facilities, 
including three test cells, now are in 
operation. Babb's former operation at 
Newark, N.J., has been transferred to 
Linden to bring together in a single 
location a complete and modern engine, 
propeller, and accessory overhaul 
and mointenance service for aircraft 
owners and operators. 


office: 

HE babb COMPANY, INC. 


St. Johns, Quebec, Canada 
Glendale, Calif. 
Washington, D. C. Miami, Florida 
Paris, France London, England 
Brussels, Belgium Rome, Italy 
Zurich, Switzerland Damascus, Syria 
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and air conditioning 


air conditioning 3 
trolleys. 


SIR GEORGE GODFREY & PARTNERS LTD., HANWORTH. MIDDLESEX HENLEY, OXFORDSHIRE ENGLAND 


Overseas Componies : MONTREAL, JOHANNESBURG, MELBOURNE 
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Around the World 


SAS SCANDINAVIAN AIRLINES SYSTEM is among 14 
leading world airlines which will soon fly the new 
Convair Model 440 Metropolitan. Shown above is the 
first of 11 to be delivered to SAS. The total number 
ordered by airlines already exceeds 75. 

Hamilton Standard reversible Hydromatic propellers 
are used on the new Convairs, as they are on more than 
90% of the world’s commercial airliners. The Model 440 
will carry 44 to 52 passengers and will cruise at about 


290 mph. The two engines are Pratt & Whitney Aircraft 
R-2800 Double Wasps. 


Other airlines soon to fly the Convair Model 440 in- 
clude Sabena Belgian World Airlines, Swissair, Branift 
International Airways, Continental Air Lines, Delta Air 
Lines, National Airlines, Real S.A. (Brazil), Aero O/Y 
(Finland), Alitalia (Italy), LACSA (Costa Rica), 
Iberia (Spain), LAI (Italy), and Eastern Air Lines. 
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with United Aircraft 


LARGEST CARGO CARRIER IN PRODUCTION, the Douglas C-124 and Boeing C-97 cargo aircraft as well 
Douglas C-133, can carry a load of about 100,000 as in Lockheed transport types. The new U.S. Air Force 
pounds. The four 6,000 horse-power turboprop engines C-133 has a wingspan of nearly 180 feet and is 148 feet 
are Pratt & Whitney Aircraft T-34s, already tested in 2 inches long. 


ADVANCED HELICOPTERS now 
on duty in Europe with the U.S. 
Seventh Army are Sikorsky H-34s. 
This cargo type helicopter can 
carry 14 to 17 men or payloads of 
about two tons. The commercial 
version of this helicopter, the 
Sikorsky S-58, has been ordered 
by airlines in Europe and the 
_ United States for scheduled pas- 
™ senger and cargo service. 


UNITED AIRCRAFT EXPORT CORPORATION East Hartford 8, Conn., U.S.A. 
European Offices: 3/5 Warwick House Street, London SW1, England 
PRATT & WHITNEY AIRCRAFT Aircraft Engines 


HAMILTON STANDARD Propellers and Jet Aircraft Equipment 
SIKORSKY AIRCRAFT Helicopters 
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“AIR ISIN THE AIR 


THE HYMATIC ENGINEERING COMPANY LTD REDDITCH WORCESTERSHIRE 
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This seventeen-ton piece of machinery 
had to be lifted 350 miles into the 
heart of the desert. From all possible 
vehicles, the one chosen was the 


Blackburn and General Aircraft Limited. E. Yorks. 
A/69a 
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Perhaps now, you know the name well 
. . for every day Republic's F-84F 
in more NATO countries . . . making 
more certain the lasting peace to which 
the NATO countries are dedicated. 


FARMINGDALE, NEW YORK, U.S.A. 
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Note these special features of the a @ } 

Silvoflex Type 200 End-fitting — the Lip-Seal 
high pressure sealing zone, the Interlock thread 
anchoring the hose braiding, the low pressure 
sealing zone — THREE safety factors ! 

Then look at its extra-large bore — almost 
as large as that of the hose. 


SILVOFLEX Type 
Flexible Hose Unit 


Approved. 


For petrol and oil, for high-pressure fuel systems and for 
hydraulic controls, this is the high efficiency LONG LIFE Hose Unit — 
proved by its performance on so many of Britain’s aero engines and 
aircraft. Available in a wide range of sizes for working pressures 

up to 4500 p.s.i. and for temperatures from — 40°C to 150°C. 


(Palmer 


The Palmer Tyre Limited PENFOLD ST. EDGWARE RD. LONDON, N.W.8 


WHEELS - TYRES - BRAKES - RAMS VALVES - SILVOFLEX HOSE 
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Build your own Actuator 
and dispense with 
The Western Universal “netwador 
range enables to =~ 
stroke and Speed “requiremen linear 
rotary output Actuators This will dete rmifie 
SF which, of a range of standard noo and 


output ene, you will require. arécassembled 


you have a Universal Actéator ta to your needs, _ 


READING 


W ESTERN ING | 


/ THE AERODROME READIF 


Telephone: SONNING 2351 


CABLE TENSION REGULATORS 
are used in the 
FOKKER F27 “FRIENDSHIP” 


Operators of this fine new transport will never 
need to adjust cable tensions on the elevator and 
rudder controls. Built-in automatic regulation en- 
sures that cable tensions — and therefore control 
friction — remain constant regardless of structural 
deflections or temperature changes. 


Teleflex Products Ltd. designed the regulated 


quadrants for the “ Friendship,” and we are proud 
to be associated with Fokker on this project. 

We are currently designing regulators for several 
new British aircraft using manual and full power 
systems. Perhaps you have a control problem that 
can be solved with cable tension regulators ? 

Teleflex Products Ltd. will be happy to be of assistance. 


TELEFLEX PRODUCTS LTD. (Aircraft Division) 


TELEPHONE: 
BASILDON 


BASILDON 22861 


ESSEX 
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in quantity production by 
de Havilland, Canada, for 


world-wide service, is being 


used for: 


* military transport duties 


* eleven-passenger, scheduled jungle 


airline services 


* sub-arctic mail services 


* communications in mountainous areas 


* rescue, supply and relief in troubled areas 


ambulance, police and civil cargo duties 


The Otter has a capacity payload of 


1} tons, a maximum range of 1,000 


miles, and becomes airborne in 200 


yards at full load, zero wind. 


It is available as a seaplane, skiplane, 


landplane and amphibious aircraft. 


DE HAVILLAND AIRCRAFT OF CANADA LIMITED 


POSTAL STATION TORONTO ONTARIO 
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ROLLS-ROYCE TO POWER 
AMERICAN BUILT JET AIRLINERS 


Trans-Canada Air Lines 


have chosen 


ROLLS-ROYCE 


BY-PASS TURBO JETS 


to power their 
Douglas DC-8 airliners 


ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 


ROLL 
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For the Common Good 


O enlightened airline is ever so churlish as to keep its hangar doors closed 
N to the engineers of another airline. Competitive though an industry may 
be, the free exchange of ideas and experience is indispensable to its 
common progress. Yet how many executives, particularly those responsible for 
maintenance, take advantage of this common spirit? The chief engineer of airline 
A must often wonder what operators B, C and D have, for example, in the way of 
maintenance-docking gear or bonus-incentive schemes—but he hesitates to go and 
find out for fear of being thought presumptuous. He would, we believe, be 
surprised at his welcome, and at the other man’s interest in his own methods. 

An executive who has spent the past few months visiting several of the major 
European airlines became more and more aware of this state of affairs during his 
travels. He was Mr. D. J. Kofler, chief engineer of El Al Israel Airlines. Wherever 
he went he received the most open-handed co-operation—particularly, no doubt, 
as everyone in the airline business is always delighted to encourage the “new boys.” 
He was, however, surprised at the multiplicity of ways in which common problems 
are tackled, and astonished at the intense curiosity everywhere about the methods 
of other airlines. Some, he found, were introducing schemes which others had 
long since tried and rejected, while others were hesitating to adopt techniques 
which had proved successful elsewhere. Mr. Kofler returned to Israel wiser as 
an El Al engineer—but sadder as an airline man. 

A moment’s consideration of the life-and-death technical problems confronting 
L.A.T.A.’s hard-worked committee (there was certainly no spare time to enjoy the 
Riviera sunshine at the recent San Remo conference) makes it clear that this. is 
not a matter for any international body. Indeed, there is no place in airline domestic 
affairs for international rulings, or even recommendations: but we are convinced 
that the freer cross-fertilization of ideas and experience between one airline and 
another—particularly in the field of engineering and maintenance techniques— 
could yield really worthwhile improvements in efficiency and economy; and in 
saying this we do not forget the work of the Society of Licensed Aircraft Engineers. 


Time for a Change ? 


LTHOUGH, in the past, certain very successful aircraft have been fre- 
A sexsi described as being of “inspired design,” the fact is that many of the 
most “inspired” aeroplanes have been conspicuous failures. In contrast (as 
far as civil transports are concerned at least) success has generally come to aircraft 
of strictly conventional form, and their acceptance by the world’s operators has 
been based on the fact that they were known to be sound in concept and capable 
of doing a useful job and making a profit. In the past, therefore, it has generally 
paid the manufacturer of transports to be conservative in his approach to design 
and, as far as possible, to use techniques, powerplants, and equipment which are 
anything but novel. 
ow, however, the time seems ripe for some fundamental changes. Recent 
advances in structures, aerodynamics and propulsion have been such that any 
trustworthy and able manufacturer should stand a better chance of success by 
attempting sophisticated designs capable of out-performing anything previously 
seen. Take, for example, the requirement for a capacious transport with good 
short-field characteristics. 

It should be possible to design a 100ft-span wing capable of cruising at 350 kt 
but so equipped with slats, blown flaps and the like as to reach a maximum lift 
coefficient of at least 4. Were such a wing to carry two of our 4,000-h.p. turbo- 
props, it should be practicable to suspend from it a fuselage capable of lifting at 
least 20 tons out of a grass strip 400 yd in length. Not only would such an aero- 
plane be extraordinarily attractive to the civil operator, but it would also make 
present military transports appear as archaic as the dodo. The moral seems to be 
that the state of the art is ready for someone to “have a go.” 
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QUARTERS 


Hydrogen Bomb from B-52 


At}: 51 a.m. on Monday last (local time), over the target island 
of Namu, in the Bikini atoll, America exploded her first 
hydrogen bomb to be dropped from an aeroplane. The weapon 
was released from a B-52 at 50,000ft and detonated at the planned 
altitude of 10,000ft. Code-named “Cherokee,” and the eighth 
hydrogen-type device to be tested by the United States, this is 
believed to have been the first true “hydrogen fusion” weapon. 
The explosion was unofficially estimated to be equivalent to that of 
at least 15 million tons of T.N.T. 


National Air Race Results 


RILLIANT weather favoured the first and second rounds of 
the National Air Races, flown at Yeadon, Leeds, on Whit- 
Monday. Results were as follows :— 

Goodyear T: y Race.—First Round: 1, H. B. Iles (Miles M.18); 
2, D. F. Ogilvy ¢ mpe: Swift); 3, A. G. Oldham (Tiger Moth). Second 
kKound: 1, A. G. Oldham; 2, D. F. Ogilvy; 3, H. B. Iles. 

Kemsley Challenge Trophy.—First Round: 1, D. P. Boulnois; 2, 2, J. M. M. 
Donald; Fi B. J. Snook ( in Tiger Moths). ‘Second Round: 
Denyer (Auster); 2, J. mM Donald; 3, D. P. Boulnois. 

Osram Cup. .— First Round: 1, A. "Barker (Proctor); 2, tay 
(Hawk Traines); 3, T. G. Knox (Proctor). Second R et N. 
Somers (Chipmunk), 139 m.p.h.; 2, E. btree (Genin; 3 ae 


Johnston. 
S.B. i Cup.—First Round: 1, G. C. Marler (Falcon Six), 
163.5 m. , R. H. McIntosh (Proctor); 3, A. S. K. Paine (Proctor). 


F. Dunkerley (Sparrowjet), 197.5 m.p.h.; 2, G. C. 
Marler; 3, E. Crabtree (Proctor). 

An illustrated report of the meeting, and of the accompanying 
air display, will appear in our next issue. 

Displays were also seen by large crowds at Speke—where the 
proceedings were marred by the death of Léo Valentin, the French 
Ppitd-man’—and Hucknall These, also will be referred to next 


Barry Aikman Resigns 


TH unexpected resignation of Mr. Barry T. Aikman, managing 
director of the British flying boat operator Aquila Airways, is 
announced as we go to press. No reason has been given for his 
resignation; a statement issued by the independent airline states 
that the Board “have agreed to release him from further duties 
immediately.” On a Mr. ~~: ressed his good wishes 
for the future of Aquila, which 


Belfast Tunnel 


AST week Short Brothers and Harland, Ltd., announced that 

their high-speed tunnel had started calibration running. Of 

the open-circuit injection type, driven by three Nene turbojets, 

the facility will be able to test 18in-span models up to Mach 1.2. 

We expect to make further reference to the tunnel in an early 
issue. 


Another Loss to Farnborough 


HE movement of senior members of Government depart- 
ments into industry continues. The latest move to be an- 
nounced is that of . F. E. Jones, M.B.E., B.Sc., Ph.D., 
A.M.LE.E., Deputy Director of the Royal Aircraft Establishment 
since 1953, who is joining the Board of Mullard, Ltd, the well- 


FIRST MAN OUT: A still from a cine-film of the first live drop 
referred below. 


from a Blackburn Beverley, to in the news item 


two years of Dr. Jones was Demonstrator in Physics at 
—_ College, n, before the war. During the war he was 
y concerned with radar and blind-bombing techniques and 
oe: Head of Experimental Physics at the Telecommunica- 
tions Research Establishment. 
Only a little over six months ago Sir Arnold Hall, who was 
Director of the R.A.E., left the Establishment in order to join 
the board of Hawker Siddeley Group. 


Live Drops from the Beverley 


OSCOMBE DOWN was the scene of the first live parachute 

descents from a Blackburn Beverley C.1. The aircraft took 
off with nine parachute troops and the first man out was F/L. 
Harrison, A.F.C., officer in of ae at Boscombe 
Down. He was followed out by Capt. Presse the Airborne 
Forces, and seven sergeant instructors from bingdon. All the 
jumps were made from about 1,000ft using a static line. The 
first drops were made from the hatch in the floor of the rear 
fuselage and later ones were from the side doors of the freight 
compartment. Everything went “extremely smoothly” and over 
250 live drops have been completed to date. Using both decks 
of the Beverley, 70 parachute troops can be dropped from the 
three available exits. 


United Aircraft Promotions 


PoLLowINnG the death on April 25 of Frederick B. Rent- 
schler, chairman of United Aircraft Corporation and founder 
of the Wright and Pratt and Whitney companies, a number of 
re-appointments have been made within United Aircraft. H. M. 
Horner, president since 1943 and a director since 1942, has been 
elected chairman; Leonard S. Hobbs, vice-president for engin- 
eering, becomes vice-chairman; William ®. Gwinn, P. and W. 

manager since late 1943 and a vice-president since 1946, 
is made president, chief administrative and a director; 
Wright A. Parkins, P. W. ineering manager since 1944, be- 
comes general manager of P. and W. 2 and a vice- -president of the 
Corporation; and Arthur E. Smith, assistant engineering manager 
since 1952, succeeds Mr. Parkins in his former post. 

All five men either ja ge all or the greater part of their 
working careers with United and Pratt and Whitney Aircraft. 
In all, their careers aggregate 137 years of service with the com- 
pany. 


HEAVY ATTACK squadrons of the 
United States Navy will eventually be 
equipped with Douglas A3D Sky- 
warriors, an early-production example 
of which is here seen landing aboard 
the U.S.S. “Forrestal” during recent 
trials. The Skywarrior costs two million 
dollars and weighs about 70,000 Ib. 


4 
a5 
4 


25 May 1956 


R.Ae.S. Garden Party at Wisley 


PLEASANTLY situated and accessible airfield has been 
selected for this year’s garden party of the Royal Aero- 
nautical Society—Wisley, near Weybridge, Surrey, placed at the 
Society’s disposal by the Ministry of Supply and Vickers-Arm- 
strongs, Ltd. The date is Sunday, July | 15. ~ oe uncommonly 
interesting gathering of aircraft is promised these from 
the Nash Collection: Bleriot XIa (1910), Blorioe VII (1911), 
Caudron G.3 (1912), Maurice Farman (1913), military Avro 504 
(1914), civil Avro 504 (1914), Sopwith Camel (1917), Fokker 
D.VII (1918), S.E.5 (1918). Of more recent vintage will be a 
D.H. Beaver, Chipmunk and Cirrus Moth (1925), a Scottish 
Aviation Twin Pioneer, a Hunting Percival Jet Provost, a Spit- 
fire, and the Edgar Percival P.9. The presence of a number of 
other types is being discussed. The Royal Air Force Band 
will play during the afternoon and the printed programme is 
— once again, to be worth faerene. 
ickets (10s 6d, or 5s 6d for children of 5-15) are available 
only to members of the Society and their guests and the total 
number will be strictly limited; members are reminded early 
application should be made. 


Ecuador’s Canberras 


is 4 hr less than that taken by the scheduled 


service 
(DC-7s) and represents an average speed of 478 ~— 
The flight was in conjunction with a visit to ile by an 


official delegation from the Ecuadorean Armed Forces, led by 
the Ecuadorean Minister of Defence, Dr. Alenjandro Ponce 
the Commandant of 


Big U.S. Merger 
ent firms in the 


[AST year two of the last major independ 
American car industry amalagamated, to form the Studebaker- 
Packard Corporation (both firms, incidentally, have made many 
thousands me xial turbojets). It is now reported that the joint 
corporation is likely—subject to ap SPright by the shareholders of all 
groups—to merge with Curtiss- Such a move would 
result in a £178m organization, ft at the rate of £357m per 
year. 


Bristol Prospects and Progress 


Reve Brin Britannia prospects in his statement in advance 
< the Bristol a Company’s annual general meeting, 
R. Verdon Smith (chairman), remarks that, “The future 

of passenger aircraft are by no means clearly 
ed. Many orders have been placed by the airlines for 
American turbojet aircraft which are still in the design stage. 
These aircraft will be ee in first cost and in operation; they 
will certainly be es ing in relation to airfield 
length, noise at airports and traffic control. Their cruising speed 


HONORARY FELLOWSHIPS of the Royal Aeronautical Society were conferred on the occasion of the 
Wilbur Wright Lecture. Recipients were Sir Roy H. Dobson and Dr. Hugh Dryden, seen below receiving 


LATIN-AMERICAN DASH: Two — Electric Canberra 8.6s of the 
E n Air Force on arrival at Los Cerrillos, Santiago, Chile, 


after the unofficial record flight referred to on this page. 


will undoubtedly be high, but om range and block may 
possibly be less impressive. are, of course, formidable 
tes for routes offering high lensity first-class traffic. 

“But such routes are comparatively few; and, for our part, we 
believe in the prime importance of low spaeens costs, leading 
to lower fares and increased traffic, which can be expected from 
the turboprop, and we have confidence in our ability to offer the 
airlines very competitive equipment, both with the progressive 
development of Britannia and its proposed successors. 

“In this connection, it is interesting to note the steadily increas- 
ing trend of demand for low-cost air travel. It is hoped that the 
interested Governments, including our own, will see to it that 
the fare pattern determined by 1.A.T.A. is a balanced one and 
takes full advantage of the economy of operations in 
order to satisfy this demand.” 

Of the company’s new plant and equipment, Mr. Verdon Smith 
mentions and development we facilities that include a new 
low-speed wind tunnel, a Deuce digital computor, a new labora- 
tory for testing complete aircraft systems, and two 350,000- 
gallon water tanks for pressure testing of fuselages. 

Other points referred to by the chairman in his review of 
various aspects of the company’s activities include the following: 
Bristol Freighter production will end this year; the company’s 
rocket-motor branch has been entrusted with the power un.ts for 
the Royal Society’s upper-atmosphere research programme in 
connection with the International Geophysical Year (these solid- 

propellant motors will carry 100 lb of instruments to heights of 
about 120 miles); new versions of the Olympus turbojet are 
running at considerably higher powers than those so far revealed; 
and experiments with the B.E.25 (Orion) turboprop are “most 
encouraging” and it is already clear that the engine will fulfil 
the claims made for it. Mr. Verdon Smith also says that the 
company has set up a section of specialists to study “the applica- 
tions of nuclear energy to various forms of lightweight prime 


movers.” 
The financial shows that the value of orders on hand, 
which at the end of 1955 exceeded £100m, are now considerably 


greater than at any time in the y’s history. Net profit for 
the year after taxation is £977,363 (1954, £798,588). 


the scrolls from the new president, Mr. E. T. Jones. On the right is Sir William Farren, who delivered 


the lecture (see overleaf) and who received the Society's Gold Medal. 


> 
A NEW—unofficial—record for the oe from Guayaquil, ‘pina 
Ecuador, to Los Cerrillos, Santiago, ile, has been set up ome 
by two English Electric Canberra B.6s of the Ecuadorean Air a 
Force, which covered the 2,030 miles in 4 hr 15 min. This time ei 
Quito Air Force Base, Lt-Col. Jacinto Ochoa, and Maj. R. 2 
Sandoval. Maj. Sandoval learned to fly Canberras in England he & 
in 1954, and delivered one to Ecuador from the English Electric cant 
Company’s aerodrome at Warton, Lancashire. He said that the a 
flight to Los Cerrillos was completely uneventful and the air- as 
craft flew at 45,000ft. m.*: 


FLIGHT 


FARREN ON AERODYNAMICS 


The 44th Wilbur Wright Memorial Lecture 


Farren, C.B., M.B.E., M.A., F.R.S., M.1.Mech.E., Hon. 
F.1.A.S., F.R.Ae.S., technical director of A. V. Roe and 
Company, Ltd., delivered the 44th Wilbur Wright Memorial Lec- 
ture before the Royal Aeronautical Society in London on May 17. 
“Aerodynamics,” he said, “is the foundation on which we build 
aircraft, as did the Wright brothers. In their day it was something 
of a mystery. It has become a profession in itself—a science and 
an art.” ¢ went on to outline in broad terms the progress of 
aerodynamic theory and technology during the past half century, 
emphasizing the manner in which the largely empirical attitude to 
aerodynamics during the first 20 years of powered flight ended 
with the publication of Prandtl’s paper of 1925 and Glauert’s book 
of 1926. The two works contained about 100,000 words, “and,” 
went on Sir William, “the vision of Lanchester brooding over the 
irony of a world which at last understood what he had seen so 
clearly but had not been able to explain, will not fade from the 
minds of those who knew him.” 

Other great workers in the fields of laminar and turbulent flow 
included Melvill Jones, G. I. Taylor and Theodor von Karman. 
Sir William said that it was the latter’s Wilbur Wright Lecture of 
1947 which made him appreciate that aeronautical engineers were 
then facing an entirely “new country,” in which air was compres- 
sible; von Karman had described the transonic speed range as the 
great unknown and an ideal field for the aerodynamicist practising 
his trade according to the definition: he assumes everything but 
the responsibility. There was, said Sir William, inevitably “a lack 
of definiteness” about the term “transonic speed range.” It was, 
however, clear that the most difficult part was the high-subsonic 
region below M=1. 

Had their tunnel been able to reach high enough speeds, the 
Wright brothers would have found that there was a limit of tunnel 
speed beyond which they could not pass. Had they tried to 
measure lift at fixed incidence, the most striking feature of Fig. 1 
would have remained unknown to them since, in the wind tunnel, 
there certainly was [had been—Ed.] a sound barrier. It was clear 
that the Wrights believed aerodynamic force to vary with the 
square of the speed, so they would doubtless have plotted the 
results of Fig. 1 as a curve of lift/speed* to investigate dis- 
crepancies between the results and the V* law (Fig. 2). The 
results would probably have told them to avoid Mach numbers 
between about 0.75 and 0.95. 

The lecturer expressed surprise that relatively little effort had 
been made in the early years of flight to examine the flow around 
models of wings or parts of aircraft. Today new techniques had 
made it much easier to understand what was going on. Sir William 
showed a number of slides of schlieren photographs of the flow 
round a fairly thick wing at 2 deg incidence at Mach numbers 
between 0.7 and 0.87. They showed clearly the manner in which 
the embryo shock on the upper surface grew and migrated to the 
trailing edge to be supplemented at about M=0.83 by an addi- 
tional shock on the under surface. The complete transonic speed 
range was depicted in quantitative form for a particular wing in 
Figures 3 to 7. The line drawings were prepared from original 
schlierens of the N.P.L. 

The lift coefficient fell from twice to two-thirds of its low-speed 
value during the Mach number change from 0.81 to 0.89 (Figs. 4 
and 5). At the latter Mach number, conditions on the upper sur- 
face were not greatly different from those of Fig. 4 but almost the 
entire under-surface had gone supersonic. The under-surface 
shock isolated the two flows above and below the wing and, at the 
trailing edge, the pressure was greater above the wing than under- 
neath. The lift was drastically reduced and the centre of pressure, 
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An aerodynamic problem. 
Lift plotted against Mach number shows 
@ pronounced variation from the V° law 
which was believed by the Wright brothers. 


The discrepancy is ren- 

dered more marked by plotting lift coeffi- 

cient; then, the V° postulate would give 
the horizontal broken line. 


which up to M=0.81 (Fig. 4 and B in Fig. 2) had been moving 
steadily backwards, moved suddenly forwards. 

Beyond point C of Fig. 2, as Mach number increased, the lift 
coefficient rose rapidly and reached approximately the low-speed 
value at a Mach number of 0.98 (Fig. 6 or D in Fig. 2). Between 
points A and D in Fig. 2 the centre of pressure had moved through 
about one-quarter of the chord (interrupted by the sudden for- 
ward jump at point C). When the free-stream Mach number 
exceeded unity, a detached shock, through which no pressure 
changes emanating from the wing could pass, approached the 
leading edge. At M=1.4 (Fig. 7 and E in Fig. 2) the lift coeffi- 
cient had fallen off to half its value at M=0.98, but without any 
sudden changes. 

Up to this point the situation had been examined only at small 
angles of incidence. At greater angles the effects were more 
obvious and could be more serious. For example, when the inci- 
dence was increased from 2 deg to 12 deg at M=0.75, two things 
became clear. First, the effects of compressibility became more 
pronounced at the higher incidence, since stronger shocks were 
produced by the higher local speeds which, in turn, were due to 
the p essively lower pressures over the upper surface as the 
angle of incidence—and the lift—was increased. Second, as the 
incidence was increased, gross separation occurred behind the 
shock wave, causing a wide turbulent wake. There was, however, 
no apparent separation at or near the leading edge. Unlike the 
flow in the conventional low-speed stall, the local supersonic flow 
near the nose seemed to be able to turn the corner, although the 
latter might be the sharp leading edge of a relatively thin wing. 
The lecturer showed photographs illustrating the manner in whi 
the leading-edge profile could be so modified as to persuade air 
to cling more tenaciously to the surface, thus delaying the occur- 
rence of appreciable separation by almost 3 deg. 

After emphasizing the two-dimensional nature of the photo- 
graphs which he had shown, and briefly discussing the flow over 
swept wings, Sir William pointed out that, although most of his 
photographs had been produced with the aid of small tunnels of 
the type which could be found in a university, the associated essen- 
tial workshops and skilled model-makers would cost more than 
most university laboratories could afford. We could, said Sir 
William, have lots of such equipment and lots of people working 
on the problems in parallel; they could even work in different 
places following different lines of approach, with freedom to follow 
them up. It was the sort of situation in which it was misleading 
to talk of duplication of effort—“indeed,” said Sir William, “it is 
one where I think we should welcome what might be described 
as multiplication of effort.” 

The next parts of the Wright lecture were concerned with the 
various techniques employed in tunnel work for “looking at the 
flow,” the difficulties of using thin, high-speed wings in which the 
overall aerodynamic conditions were complex, and the fatigue- 
inducing vibration which could result from a separated flow over 
the structure. Few problems had proved more difficult than the 
correlation between fluctuating airflow and its consequences to an 
aircraft. An attack on such a problem needed a theory on which 
the plan of campaign could be based. When interpreted sensibly, 
a theory was nothing more than a os hypothesis. It was 
assumed, for example, that, if the onset of separation could be 
detected, it would be possible to correlate it with the onset of 
fluctuating pressures on the aircraft and its consequences. 
Measurement of the pressure on the upper surface of model wings 
at constant incidence showed that the onset of the effects of separa- 
tion coincided with a marked tendency of the pressure at a point 
near the trailing edge to fell suddenly, after having risen steadily 


634 
LIFT 
SPEED 
Ler or 
| COEFFICIENT 
° 20 ° os 20 
MACH NUMBER 


——> 


LOCAL MACH N® 


a 


N 


LOCAL MACH N° 


Figs. 3, 4 and 5 (above), 6 (left) and 7 
(right): The transonic speed range for 
a typical wing at fixed incidence. The 
curves show pressure distribution 
across the upper surface and (broken 
line) lower surface. The respective 
Mach numbers are: 0.75, 0.81, 0.89, 
0.98 and 1.4. The diagrams have been 

red from original Crown Copy- 
r illustrations of the National 

Physical Laboratory. 


Figs. 8 to 10 (below): The evolution 
of a working hypothesis: first curve 
showing the beginnings of appreciable 
fall in pressure and onset in vibration; 
the final curve (Fig. 10) indicates cor- 
relation with actual flight-test results. 
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with the Mach number. The general character of this pressure 
was shown qualitatively in Fig. 8. Making the type of inspired 
s which was the key to most problems, one could construct 
ig. 9, a diagram which one might reasonably expect to show the 
relationship between angle of incidence, Mach number and the 
onset of separation, the fall in pressure not being “literally sudden.” 
Correlation with measurements of fluctuating pressures in actual 
flight, using two different methods, were remarkably consistent, 
as shown in Fig. 10. 

Under the sub-heading “The Time It Takes,” Sir William went 
on to discuss the type of schedule to which modern high-speed 
aircraft were usually developed. In a nutshell, he concluded that 
a typical allocation of time might be as follows: years 1 and 2, 

ing; 3 and 4, learning; 5, 6 and 7, drawing and building; 
8 and 9, learning (from prototype flying); and the 10th year, tidy- 
ing up. It was emphasized that , or possibly four, out of the 
ten years were probably spent in getting knowledge and somethi 
like half of this time was primarily concerned with problems whi 
originated from aerodynamics. 
ir William closed his paper with a brief outline of the manner 
in which aircraft had changed their forms in order to meet the 
requirements of subsonic, high subsonic, transonic and supersonic 
flight. In ten years the high speed of aircraft had risen from 
about 400 to 1,000 kt, excluding rocket-propelled aircraft which 
had flown even faster. Using as illustrations pictures of the 
Fairey Gyrodyne and Delta 2, Sir William pointed out the diffi- 
culties of finding a flying machine capable of flying very fast and 


very slowly. : 
“Obviously,” he said, “we shall have to think of something 
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better than a crude combination. But I do not believe we can 
expect to provide an acceptable solution to supersonic transport 
until we realize that we have already gone further than is wise in 
take-off and touch-down speeds. e certainly cannot afford to 
go further in this direction merely in order to go faster.” 


CIERVA PRIZE AWARDED 


Al a meeting of the Helicopter Association of Great Britain on 
May 11, the chairman, Dr. G. S. Hislop, presented the first 
prize in the 1955 Cierva Memorial Essay Competition to Mr. 
M. A. P. Willmer, B.Sc., a student at the College of Aeronautics, 
Cranfield, for his essay entitled On the Generalized System for 
Automatic Stabilization of a Helicopter in Hovering Flight. The 
prize was a cheque for fifty pounds. 

Dr. Hislop announced that the res to the 1955 com- 
petition had been so good, and the quality of the entries so out- 
standing, that the Council had decided to make two additional 
merit awards of fifteen pounds each to two other entrants. He 
then presented these awards, to Mr. T. H. Banister, B.A., 
Bristol Aircraft, Ltd., for his essay The Design Study of a Spring- 
tab Rotor System, and to Mr. P. A. Hearne, of British European 
Airways, for his paper entitled All-weather Operation of Civil 
Transport Helicopters. 

The meeting then saw the first showing of a film entitled The 
Story of the Helicopter, which had been compiled by G/C. R. N. 
Liptrot, C.B.E., for the Ministry of Supply. The film traced the 
development or rotating-wing from the earliest days. 
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HERE 
AND 
THERE 


R.Ae.S. President-Elect 

IT has been announced that Mr. G. R. 
Edwards, C.B.E., B.Sc.(Eng.), F.R.Ae.S., 

vice-president of the Royal Aeronautical 
Society and managing director of Vickers- 
Armstrongs (Aircraft), Ltd., has been elec- 
ted president-elect of the Society for 1957- 
1958. He will take office as president in 
May 1957. 


Aerobatic Competition Entries 
THE closing date for entries for the 
British Lockheed International Aerobatic 
Competition, to be held at Coventry on 
July 20-21, is Monday, ree 4. Entries 
are received by the Royal Aero Club, 119 
Piccadilly, London, W.1; the fee is £10. 


Poland’s Gliding Team 


THE Polish team for the world gliding 
championships to be held in France 
( ~~ 29-July 13) will be: Edward Makula, 
deusz Gora, Jerzy Popiel and Julian 
They will fly Polish- 
Jaskotka-L, Jaskolka-Z 
ian- 


Air Scouts’ 

A NATIONAL Air Scout conference is to 
be held at R.A.F. Station Halton this 
week-end. It is one of the moves made 
by A. V-M. J. G. W. Weston—trecently 
appointed Headquarters Commissioner for 
Air Scouts—to expand this branch of the 
Scout movement in the United Kingdom. 
Scouts already have gliding courses at 
Lasham and recognized troops are given 
facilities by the Air Ministry to fly as pas- 
sengers in Service aircraft. 


Jersey Rally Results 


PREMIER AWARD in the Channel 


Islands Aero Club international rally over 
the week-end May 12-14 was won by H. 
Showell, who flew an Auster Aiglet to Jer- 
sey from his private landing at 
— »y, Great Yarmouth, in 3 hr 40 min. 
In the main competition he scored 915 


points out of a possible 990, and 550 out 
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SUPERSONIC TARGET: This air-to-air and surface-to-air dart-type target has been evolved 


by Beech Aircraft Corporation for towing 


such aircraft as the F-86H. It has already been 


evaluated in firing tests by F-86s ond an F-100. Of three-inch steel tube, it has plywood fins. 


of 590 in the concours d’élégance. Runner- 
hed, the premier award was A. S 

Copenhagen, in a KZ-III; 
J. Peschcke-Koedt (Auster), from Den- 
mark, won the arrival competition; and 
Cc, C. A, Kries (Fairchild), of Holland, was 
awarded the “lucky landing prize 


Southport and Space 

AMONG papers to be read at the Insti- 
tute of Transport’s Congress at Southport 
next month he T 

by Mr. A. V. Cleaver, the de Havi 
Engine Company’s chief engineer (rockets). 


London Airfield History 

AT the next meeting of the London 

of Air-Britain (June 6, Caxton 4 
S.W.1., at 7 p.m.) Mr. Peter W. we 
technical assistant to the chairman 
Past and Present. 


British Geological Survey Begins 

AN airborne tometer survey of East 
lia and oaiban -eastern England begins 
early next month. Part of the g 

survey of Great Britain, the work will be 

carried out by Hunting La 

with a Hunting Percival Prince. Decca 

uipment will be extensively 
experimental survey was 


and has 


Mackay, has travell 
From 1944- 


had a varied business career. 


advertising agency. In 1948 she was ap- 
pointed deputy Press officer at the Con- 
bg: mage During the 

three years she has served as a 
BOAC stewardess, 


Instrument Technology Expansion 
Fe he council of the Society of Instrument 

s decided to employ a full- 
dow The § Society, which was founded 
in 1945, today has a membership of nearly 
a number largely built up 

the efforts of honorary officers 

has now been taken at 20 Queen bo 
Street, W.1, the headquarters of the 
Scientific Instrument : 


BELFAST VISIT: The 
S.B.A.C. Standing 
Committee on Produc- 
tion recently visited 
the Belfast works of 
Short Bros. and Har- 
land, Ltd. The group, 
photographed on this 
occasion, consists of 
(left to right): J 
Paul (Vickers-Arm- 
strongs), J. T. Baylis 
(Armstrong Whit- 
worth), H. W. Good- 
inge (assistant director, 
S.BA.C.), A. Black 
(Supermarine), R. E. 
Harvey (Short Bros.), 
J. Browning (Saunders- 
A. Vines 
D. Cummi 

tary, T. 
croft ( Blackburn), 
| (de 
S. G. Nash (Bristol). 


| 
3 
be 
made over the Midlands last year, per- 
SSC formed under contract by Canadian Aero 
Service, of Ottawa, and financed by the 
Nuffield Foundation. 
The Guild’s Secretary 
THE new Secretary of the Guild of Air 
Pilots and Air Nav 
; she was employed in the British in- 
formation Services in the U.S.A. and was. 
later secretary to a film studio and an 
ee clerical staff engaged. 
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* Brochure F sent, or demonstration at your own Works on request 


Dp PRODUCTS (GT. BRITAIN) LIMITED 


London Sales Office: 60 KINGLY STREET, LONDON, W.|!. Tel: REGent 2517 & 2518 


Works: SCOTTISH INCUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


ON AUGUST 7th, 1910... 


. . . the Willows Airship, powered by one of Britain's 
earliest aero-engines, the 1908 J.A.P., made a hazardous 
record breaking flight from Cardiff to London. Primitive 
navigation—with the aid of a megaphone by day, and the 
lights of the towns by night—was the only means 
Mr. Willows had to guide him in those early pioneer days. 
The grappling iron which he threw out just before he 
reached his destination at the Crystal Palace,caught in a tree 
and the rope broke, but fortunately a passing watchman 
grabbed the trailing rope and hauled him down to safety. 


The J.A.P. engine was the first to employ mechanically 
operated overhead valves, superseding the old automatic 
Auxiliary exhaust ports were also 


type inlet valve. 


ON ALL FUEL AND LUBRICATING PROBLEMS 


Photograph by courtesy 
of the Director of the 
Science museum. 


provided. The crankshaft had five white metal bearings, and 
big-end ball bearings, seen in the sectional engine above. 
Mixture was fed to pairs of cylinders, via some elegant 
plumbing, from the J.A.P. multi-jet automatic type car- 
buretter. With a bore of 85 mm. and 95 mm. stroke 
(4,400 c.c.) the engine developed by 47 b.h.p. at 1,600 
r.p.m. and weighed 180 Ib. 


The introduction of mechanically operated overhead valves 
was an important step in the improvement of engine 
performance. Today, the problems of improving engine 
performance depend on vast knowledge and resources— 
knowledge and resources such as Esso possess for dealing 
with fuel and lubricant problems. 


ESSO PETROLEUM COMPANY LIMITED, 36 QUEEN ANNB’S GATE, LONDON, S.W.1 
AVIATION TECHNICAL SERVICE, RELIANCE 1261 
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A CT-10 on its ramp, with 


Production Version of 
the Nord Recoverable 
Pilotless Aircraft 


THE CT-10 GUIDED TARGET 


HE French S.N.C.A. du Nord CT-10, originally known as 

the Arsenal 5501, is more than a development of the German 

V-1 unguided missile—the resemblance is, in fact, purely 
superficial. Apart from the change of réle, a long programme of 
development work has evolved from the crude expendable 
eed 63 a relatively long-life, refined aircraft. Yet during this 
refinement the designers have never lost sight of the importance 
of retaining simplicity for rapid and economic manufacture. 

The fundamental change is, of course, the substitution of radio 
guidance and control for fully automatic piloting. In addition, 
the pulsejet powerplant has been made more efficient and reliable 
by an improved intake valve, while the pressurized fuel system has 
been completely re-designed. The airframe structure has been 
modernized and simplified in the interests of production. The 
flying controls are stili of the two-axis tyPe, ut now there is 
elevator plus lateral spoilers instead of elevator and rudder (it 
may be recalled that R.A.F. pilots sometimes destroyed the V-1 


simply by tipping it a few degrees with their wing-tips or slip- 


stream). The change in control system emphasizes the 
from a stable, aimed missile to a manceuvrable aircraft. 

As well as being in general use as an anti-aircraft target of 
modern the French armed forces, the Nord 
CT-10 telng by the Navy from ins 
Mediterranean bases. 

The airframe consists of a three-piece body with 
detachable wings and tail. 


valve by an internal air cylinder charg to 2,100 Ib/sq in. The 


central portion ye the engine pylon and the tubular 
steel wing-support. ¢ nose section is also of mild steel and 
houses the autopilot, radio and recovery parachute. It has been 
made completely watertight, so that it can be immersed six or 
seven times without damage to the instruments. The nose probe 
contains the pressure head but has been reinforced to act also 
as a landing spike; the upper whip aerial is for the I.F.F. (identi- 
fication signal) and the lower for the radio-control receiver. The 
light-alloy rear body carries the jet-pipe support and the tail 
unit. The latter consists of tailplane, elevator and end-plate 


Lateral stabilizer and flight- 

control arrangement of the 

Nord CT-10 target. Com- 

ponents are as follows: A, Der- 

veaux R41 radio receiver; 8B, 

roll rate-gyro; C, attitude gyro; 

D, gyro-platform limit switches; \ 
E, gyro-platform tilting motor; 


F, roll relay; G, electro-mag | 
netic lateral control g 
H1, “turn right” relay; H2, a 
“turn left” relay; J1, dive relay; - es 


42, climb relay; K, electric 


screw-jack actuating elevators. 


SOME ingenious features characterize the French target aircraft 
described here, and the little machines have proved themselves in 
They are used for anti-aircraft by the French 


service. 
and are employed the Royal Navy in 


fins, of bonded wood and metal construction. The elevator, a 
by an electric actuator. 

The wing, which is in two sections, is simple light-alloy 
construction with pierced, flanged ribs, folded. sheet s and 
wrapped skin. ‘The lateral control system consists electro- 
magnetically operated spoiler plates mounted in a special unit. 
This latter is a bulged section of the rear half of the aerofoil, and 
it causes the airflow to accelerate locally. Fences isolate the bulge, 
and the accelerated airflow, from the rest of the wing. 
spoiler plates are slightly deeper than the thickened wing; so, 
instead of having a neutral setting, they are made to vibrate 
rapidly, thereby causing no permanent disturbance of the airflow. 

en a control impulse is imparted to the operating solenoids, the 
spoiler plates lock in their extreme position, one up and one down. 

The small size of the flying controls is due to the sruall s 
range of the CT-10. It is rocket-launched at 230 m.p.h. has 
an operating speed of 280 m.p.h. 

Powerplant. The S.N.C.A.N. pulsejet is an extremely simple 
engine: a sheet-steel duct with a thick-lipped intake, wide com- 
bustion chamber and , harrow jet-pipe tuned to give a pulse 
frequency of 45 c.p.s. ¢ intake grid consists of six rows of 
ey Yom valves which lead the air into two rectangular venturis. 

‘our downstream fuel injectors feed into the venturis at pressures 
of between 14 and 42 Ib/sq in, according to the aerodynamic head, 
i¢., pressures dependent upon airspeed and altitude. As the 
spring valves open under ram air this air-intake /fuel- 
injection system admits the mixture inio the combustion chamber, 
where the sudden widening both reduces the velocity of the air 
and causes turbulence for satisfactory combustion. An igniter 
plug, operated from the ground for starting only, is fitted at the 
top of the combustion chamber. 

The engine is mounted on a vertical tubular spigot, which 
is set deep into the tank portion of the fuselage. The rear steady- 
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THE CT-10 GUIDED TARGET... 


link for the jet-pipe has sufficient freedom of movement to take 
up expansion. 

The fuel used is ordinary petrol, preferably of less than 90 
octane rating. The fuel system consists of the tank (forming the 
central portion of the fuselage), inside which is mounted the 
compressed-air cylinder that pressurizes the system through 
a reducing valve. The fuel is metered by a form of barostatic 
valve, mounted on the rear face of the tank. 

Stability and Control. The CT-10 is stabilized laterally by an 
autopilot, comprising a vertical free gyro and a rate which 
actuates the wing spoilers through an electrical relay. e radio 
controls operate both the elevator and the spoilers through the 
autopilot, using a 109.08 Mc/s V.H.F. receiver. Power for the 
— and autopilot is derived from a 40 amp (20 min) lead-acid 

ttery. 

The aircraft has been designed to be inherently stable in yaw. 
dynamically stable in pitch and wastable in roll. The lat 
instability is checked by the vibrating spoilers. The rate and roll 
gyros control the spoiler-actuating relay so that the electro- 
magnetic spoilers themselves are kepr oscillating to correct the 
natural tendency to roll. With the CT-10 in flight, it is just 
possible to see from behind that it is rocking rapidly, but with a 
small amplitude. When the spoiler circuit receives a bank signal 
(as the first phase of a turn) an electric motor rotates the mounting 
frame of the gyros to the required angle. The spoiler circuit now 
receives its current through a trembler and limit switches, so 
that the necessary angle of bank is automatically maintained. 

The dynamic stability in pitch is such that, with its fixed power 
setting, the CT-10 has a slightly undulating flight-path. As the 
nose drops, the speed rises and lift builds up, so that the aircraft 
climbs until the speed drops, the lift falls off and the nose dips 
again to repeat the cycle. The limits within which this takes 
place are +20 kt with a vertical amplitude of 200 to 300ft. If 
A engine stops, the CT-10 settles into a similar type of phugoid 
glide. 

When the radio command “dive” or “climb” is given, the 
elevator is moved by an electric actuator. The elevator acts by 
upsetting the undulating flight-path and the initial effect is quite 


The electro-mechanical P.P.1., whereby the target's track is traced on a 
chert mounted on a frosted-glass screen. Altitude is shown by the 
ammeter at top left. The reason for the twin display is undisclosed. 


(Left). The compactly designed control unit. (Right). Recovering the CT-10 from the sea; the nose section, containing instrumentation, is watertight. 


different according to whether the movement occurs during the 
upward or downward part of the phugoid. For example, if “dive” 
is given as the aircraft is climbing, it will continue to climb until 
the speed falls sufficiently for the nose to drop, when the resulting 
dip will be greater than normal and the aircraft will go into a 
downward phugoid. This motion will gradually be damped by 
the dynamic stability until the amplitude is similar to that for 
level flight. If, om the other hand, the elevator movement is 
initiated while the nose is pointing down, the new path will start 
as a steepened dive until the lift builds up sufficiently to raise the 
nose against the elevator. From this it is clear that the elevator 
action is in the nature of a trim change rather than the direct 
pitch control of a piloted aeroplane. 

Being inherently stable directionally, the CT-10 will continue 
indefinitely on its course. The command “turn” results in 
rolling (up to 30 deg bank) followed by the application of up 
elevator; the strong stability then serves to keep the 
nose level. 

At the end of a flight, when fuel runs out, or if at any time 
the aircraft ceases to receive radio signals, the landing sequence 
takes place. Fuel, if any is left, is cut off from the engine by an 
electrical valve within 8 sec; at 15 sec an explosive bolt in the 
nose is fired and the recovery parachute is released from its 
nose compartment; after this there is a further 7 sec delay, to 
allow the engine to cool, before an explosive bolt blows out a 
dump valve in the bottom of the tank. The parachute cable is 
reeved along the bottom of the fuselage to a shackle at the tail, 
so that the aircraft descends nose-first. 

The fuselage is well supplied with shackles and lifting eyebolt 
sockets to assist recovery from the sea. 

Launching and Flight Control. The CT-10 is launched from 
a transportable ramp of triangular girder construction, 39.4ft 
long and with a positive angle of 5 deg. Two U-shaped rails 
27.6in apart guide the launching trolley, to which two 8,000 Ib- 
thrust powder rockets are attached. Trolley and rocket-cases 
drop away and are saved from damage by a parachute. 

The combined thrust of the engine and rockets gives a 10g 
acceleration and an airspeed of approximately 115 m.p.h. when 
the aircraft leaves the ramp and 230 m.p.h. at the end of the com- 
bustion of the rockets. The launch is made with a positive 
elevator angle of 3 deg, so that the aircraft starts off with an 
initial “zoom” to perhaps 1,000ft in a distance of about 1,500 yd. 
By the time this height is reached the speed has fallen off to the 
point where there is insufficient lift to support the aircraft, and it 

into a fairly steep dive, from which it recovers and settles 
into a phugoid climb. This will continue, unless “commanded” 
otherwise, until the aircraft reaches its ceiling. 

If the CT-10 is a simple aircraft, its tracking and control 
is uniquely so. The tracking system consists of a standard I.F.F. 
transmitter /receiver for height and range and sighting binoculars 
for azimuth. The position readings from these instruments are 
electrically transmitted to an electro-mechanical P.P.I. display. 
The LF-.F. si are re-transmitted by the transponder set in 
the aircraft. Two signals are returned: one direct, which gives a 
range “blip” on the time-base of the cathode ray tube of the 
I.F.F. receiver; and the other through a barometric capsule delay 
for altitude. The altitude signal is received through a decoder 
which converts it to a cathode-ray tube “blip” on the height-base 
and also to a milliameter with a large dial calibrated for altitude 
and mounted at the top of the main display. 

The I.F.F. range data and the bearing information from the 
sighting binoculars are converted by the P.P.I. into a light (or 
stylo) trace on its screen by a radius arm and traverse motor. This 
tracking device is behind the circular frosted-glass screen, on the 
front of which either a flight plan or local map is mounted before 
the exercise. 

The tracking binoculars are electrically coupled to an azimuth 
motor which orientates the LF.F. aerial to follow the target. 
Should the CT-10 disap; into cloud the observer switches off 
his control of the aerial, which is then used to make a D/F. 
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the Royal Navy and 
the Royal Air Force 


the GAZELLE 1,260 s.h.p. 
Gas Turbine Engine 


This significant new free-turbine engine for gas turbine- 
powered helicopters is the first ever to exceed brochure vaiues 
on its initial calibration runs. It has already completed over 150 
hours on the test bed—and the turbine and compressor were 
thoroughly rig-tested before the first engine build ! 

The GAZELLE will power the twin rotor Bristol 192—designed 
for the armed services—and the Westland S.58 Wessex 
helicopter, adopted by the Royal Navy. 

The engine embodies a highly efficient small diameter axial 
compressor and the safe, simple Napier automatic contro! 
system. It can be mounted vertically or horizontally, and its 
application need not be confined to rotary wing aircraft. 
Because of the engine's light weight and small size, the instal- 
lation position in relation to the aircraft's C. of G. is not of 
vital importance—thus a more flexible disposition of variable 
cargo and fuel loads is made possible. 

The power of the GAZELLE is still being developed. 
1,260 s.h.p. and upwards—from the low weight, compact 
GAZELLE! 


Designers and manufacturers of Rocket Engines and Ramjets 


POWER FOR TOMORROW'S AIRCRAFT 
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HORSE 
CALLED 


GENTLY 


Oh what a prob-lem was little GENTLY. So slow. All 
the other Little Horses used to laugh at poor 
GENTLY. ‘Oh, you old slow-coach” they cried rude-ly 
‘can’t do more than 2 or 300 r.p.m.”” Poor GENTLY was 
so sad. Until one day the Master (the old goat!) set 
them all to drill-ing holes in Tit-an-ium. All the 
Little Horses set to work at a great pace but soon 
they were so hot and ill-tempered and began to cry 
‘This is too hard for us’’. All but little GENTLY. He 
was quiet-ly work-ing away at just 165 r.p.m., cut - ting 
his way through the hard metal with no trouble at 
all. ‘*See boys’’ said the Master in that 
sanctl-mon-ious voice — ‘‘ GENTLY DOES IT.’’ 


slew 


De-sout-terA Tools put power into your hands 


Desoutter Bros., Limited, The Hyde, Hendon, N.W.9. Telephone: Colindale 6346 (5 lines). Telegrams: Despnuco, Hyde, London 
cnca73 
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THE CT-10 GUIDED TARGET... 


search for the aircraft. The resulting aerial bearing is used to 
re-sight the binoculars when the aircraft emerges from cloud 
again. Once the target has aad ie the 
finder, the observer re-couples his instrument with the aerial. 

The “pilot” is actually inside the control van and does not see 
the aircraft at all. He has in front of him the P.P.I. display, a 
starting box and the flying-control switch. 

In addition to a master switch and warning light the starting 
box has five push-buttons, communicating a multi-core 
cable that is carried to the aircraft by a simple tubular “gallows” 
and a quick-release plug. The starting sequence is simple: fuel, 
tank pressurized from the air bottle; am current to the igniter 
plug; compressed air, external s upply into combustion 
chamber; air and light, full airflow eal ‘to light engine; fire, 
ignition of the booster rockets for take-off. 

The flight control is a universally-mounted stick-type switch, 


separate push-button transmits “e land signal. The Bony is 
vided with fuel-consumption curves for climb, turn and BS; 
flight, from which a detailed flight plan can be prepared, so as 

is S.N. .N. flight tracking = > 
tionally simple. It includes only well-known I.F.F. and V.H FE. 
radio units and its electrical and mechanical Arg sk. are basic 
and well-understood. For the of target it has to control 
and the ranges and heights involved, the tracking system costs 
less than one-tenth of the conventional search and lock-on radar. 
S.N.C.A.N. confidently claims that it is the only simple and 
inexpensive system of target tracking in the world. 

The pulsejet aircraft is not made from special materials and 
has been desi » with its autopilot controls, for economic mass 
production. ¢ trailer launching ramp, generator trailer, control 
van and compressor and equipment are also simple and 
relatively inexpensive. 


"THE impressive record of gliding activity ty in Poland is reflected in 
the fact that no fewer than 18 Polish pilots now hold the F.A.I. 
“Gold C” badge with three diamonds—a greater total than in any 
other country. Since the production of sailplanes and gliders was 
resumed after the war, in 1947, a notable expansion in both 
numbers and variety of types has taken place. 

The basis for this production is the Bielsk Experimental Gliding 
Establishment, which produced its first prototype of a competition 
glider, the Sep (vulture), in 1946. This did well in the inter- 
national trials in Switzerland of that year, and was in the immediate 
post-war years the standard machine used by Polish gliding clubs. 

The following year the Bielsk workshops produced the training 
glider known as the Mucha (fly), which is still in general use. In 
1949 came the Jastrzab (hawk), specially designed for aerobatics, 
which was followed by an experimental laminated-wing glider 
named the Osa (wasp). 

The best-known Polish glider, the Jaskolka (swallow) was con- 
structed in 1951. This type has since proved itself both in alti- 
tude and high-speed flying, and has been exported in considerable 
quantities. Another successful machine is the two-seater Bocian 
(stork) which is used both for competition flying and for training. 
Polish pilots usually begin their training on the ABC single-seater, 
or on the Czapla (heron) two-seater. 

Experimental work at the moment is concentrated on tailless 
gliders. One such, called the Nietoperz (bat) has recently been 
produced at Bielsk, where work is now in progress on another 
tailless model, the Wampir (vampire). 

The majority of these machines, apart from the experimental 


GLIDING IN POLAND 


NO FIRE WITHOUT SMOKE: A B-57 START-UP 


ones, are mass-produced, and can thus be supplied to the numerous 
gliding clubs in the country at a reasonable cost. Gliding is an 
extremely popular sport today in Poland, particulacty since train- 
ing can be obtained all in which 
are government-supported. 

Among recent international records set up by Polish pilots are 
those of Jerzy Wojnarz (95 km/hr), Jerzy Popiel (541 km two- 
seater goal flight), and Maksymiliana Czmielowna (50 km/hr 
over 200 km triangular course). One of the most notable of recent 
achievements is that of Henryk Zydorczak who, in August last year, 
covered the 300 km triangular course (recently laid down by the 
F.A.I. as compulsory in future international championships) at an 
average speed of 51 km/hr, flying a Becian. Women pilots have 
won many distinctions in Polish gliding; perhaps the best known 
is Wanda Szemplinska, who at 24 has eight years of gliding experi- 
ence and holds the Polish altitude record (6,950 m) anc an inter- 
national speed record for a 300 km triangular course (76 km/hr). 

For the forthcoming world championships at St. Yan, it is 
reported that the Polish team will consist of two Jaskolka L single- 
seaters and one Bocian Z two-seater, both types having been speci- 
ally developed for the contests from the original aircraft of those 
names mentioned above. During practice flying for the cham- 
pionships carried out last month, E. Makula achieved the third 
diamond to his “Gold C” badge with a 550 km cross-country 
in a Jaskolka, and A. Brzoza flew over 450 km in a Bocian. 

A recent first flight was that of a new intermediate glider 
designated the SZD-15 Sroka, while another type in this class, 
the SZD-16 Gil, is nearing completion. 


This dramatic picture shows the simultaneous starting of the Wright J65 turbojets (Armstrong Siddeley Sapphire licence) in four Martin B-578 
night intruders (English Electric Canberra licence) at the Laon, France, base of the U.S.A.F.’s 38th Bomb Wing. The murk is a product of a 
slow-burning constituent in the starter cartridges. 
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Not a four-bladed airscrew, but two independent two-bladers. 


at Piper Aircraft Corporation, Lock Haven, Penn., in- 

volves the twin-engined version of the Tri-Pacer illus- 
trated above. This is powered by two 90 h.p. Continental engines, 
driving separate airscrews, in place of the one conventional 150 
h.p. Lycoming. The company does not intend to offer this new 
version of the Tri-Pacer for sale; it is merely evaluating the 
feasibility of such an installation. 

The Tri-Pacer was used because it provides a practical testing 
platform. Because of limitations in weight, balance, size and aero- 
dynamic factors, there was little prospect in developing a success- 
ful twin-engined machine from this aircraft. The principle under 
investigation requires the installation of two engines as almost 
entirely independent systems; the 90 h.p. Continentals were 
utilized because of their compactness and light weight, and be- 
cause the power output of 180 h.p. (normal operation) and 90 h.p. 
(single-engine operation) is approximately that desired for a prac- 
ticable aircraft with this configuration. 

The lower engine is equipped with starter and generator, and 
is mounted as a normal invtalation. The upper engine has neither 
starter nor generator, and is fitted in the inverted position in order 
to bring the crankshafts close together. The carburettor is mounted 
to de rear, near the firewall, to which is attached a separate oil 
ta 

The top engine has an extension on its crankshaft, bolted to the 
standard airscrew flange. On the front of this extension shaft is 
mounted the oe for the top engine, attached by a keyed 
tapered-shaft arrangement. On the rear of the extension are 
installed two roller-be ings, on which the rear airscrew and its 


Paver Corporation currently under study 
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“SIAMESE TWIN” 
TRI-PACER 


Unorthodox Experiment in Engine Installation 


drive pulley rotate. This pulley is driven by eight i belts 


and extension shaft are stationary, the 
lower engine turns the upper pulley and its airscrew on the 
motionless shaft. If the top engine alone is operating, the exten- 
sion shaft rotates inside the stationary rear airscrew and its pulley. 
If both engines and airscrews are operating at the same r.p.m., 
om is no relative motion on the extension shaft. 

The shaft is the only vital part of the dual installation common 
to both engines, as the fuel systems, exhaust systems and airscrews 
for each engine can be entirely separate. This indicates that such 
a system would have almost the same dependability as a conven- 
tional wing-mounted twin-engine arrangement. 

Main advantage of the new dual-engine installation over wing- 
mounted configurations is that there is no yawing tendency in the 
event of loss of power from one engine. Also, a reduction in drag 
can be expected (with one nacelle in place of two nacelles and 
a nose); and a third advantage is the elimination of long ad 
and lines to the wing nacelles. 

Interference between the two airscrews is a disadvantage of the 
Piper installation, however, and an increase in efficiency could 
doubtless be achieved if contra-rotating and feathering airscrews 
were utilized. Those in the installation illustrated are fixed-pitch 
metal units, rotating in the same direction and separated by about 
one blade-chord. rear blades are of increased pitch, to give 
both airscrews the same maximum r.p.m. 

The two 90 h.p. in thee teste Wola © tatal of 
some 400 Ib, or 125 ib more than the one engine which they 
replaced. With the extra airscrew, pulleys, exhaust stacks and 
other installation s the total increase in weight rises to ny 
mately 175 Ib and, to quote Mr. Howard Piper, vice-president of 
the company, “the Tri-Pacer more than just a little 
nose-heavy with this load up front.” 

The static thrust of the 180 h.p. installation, with both airscrews 
at 2,300 r.p.m., is 775 lb, compared with the 530 Ib of the 
standard 150 h.p. unit. This increased thrust gives improved 
performance in acceleration, take-off run and climb; the top ee 
and cams speed are lowered, however, because of increased 
drag and decreased airscrew efficiency at higher speeds. 


ADVANCED-WEAPON GIFTS 


(CHIEF of U.S. foreign aid, | Mr. John Hollister has announced 
that “advanced weapons” worth £180m will this year be 
supplied to allies of America. He was speaking before the Senate 
foreign relations committee in connection with the President’s 
request for £1,750m of foreign-aid weapons. 

About £70m has already been allocated to NATO countries, 
the remainder being “spent in the manner best adapted to advance 
free-world and United States security.” Details of the equipment 
are not available, but the advanced weapons are understood to 
include Martin TM-61 Matadors, North American F-100Cs, 
Nikes, Corporals and Honest Johns. 


AIR ATTACHES VISIT E.T.P:S. 


EVENTEEN of the foreign air attachés and their assistants in 
London were entertained & by the Empire Test Pilots’ School at 
Farnborough on May 9. They were welcomed by G/C. S. 
Wroath, the Commandant, and the purpose and function of the 
School were explained to them. 

Half the students come from overseas to complete the one-year 
course, during which they are taught the technique and practice of 
test flying. A fleet of over 30 aircraft of 17 different types is 
maintained by the school and many of them are fitted with special 
test equipment. Students first convert to these aircraft, and then 
carry out a series of performance and handling tests in each of 
them. Their findings and the recordings taken from their instru- 
ments are analysed by the students themselves and evaluated. The 
E.T-.P.S. fleet includes the Avro 707B delta, Canberras, Hunters, 


Meteors, Vampires, Provosts, Devons, Varsities and Sea Hawks. 
Three gliders are also kept for certain test exercises and all students 
are taken to solo stage on one of two Hiller H.T.2 helicopters. 

The school staff includes three qualified flying instructors and 
one helicopter instructor, who carry out conversion training and 
instrument rating tests. Students are divided into syndicates of 
four or five, each supervised by one of five tutors. Five flight 
engineers are also on the staff, together with two technical and two 
scientific assistants. The tutors have each completed a test-flying 
tour with a compar y or establishment, and scientific personnel 
are regularly replaced to ensure knowledge of the most recent 
techniques and developments. Each student will have studied 
under more than one tutor during the course. 

During their visit the air attachés were entertained to lunch in 
the E.T.P.S. Mess, and were shown the school’s aircraft and 
offices. They attended a briefing for a test flight and heard the 
de-briefing after another flight. Finally they listened to a tape 
recording of a Provost — test which admirably illustrated 
this technique of gathering handling information. 


FOLDING ROTORS 


LONG suggested by many inventors, the concept of employing 
a folding rotor on a fixed-wing aircraft has now carried 
to the point where flight testing is in immediate prospect. The 
company is Hiller Helicopters, of Palo Alto, California, who have 
completed the work under contract to the U.S.A.F. Air Research 
and Development Command. It is reported that in their system 
the rotor, or rotors, are housed in the wing and not the fuselage. 
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for VICTOR 


Surpassing the most stringent 
operational requirements, the 
four-jet crescent-winged Victor 


is Britain’s premier bomber. 
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“AVRO AIRCRAFT 


Solving all aspects of aeronautical design provides you, 
as an engineer at Avro, with interesting and rewarding 
projects. You can further your career in a company 
where your talents are utilized and appreciated. At the 
same time, you enjoy the freedom of individualism and 
the power of teamwork. Your professional status and 
opinions are respécted by your colleagues 


A broad and diversified range of design projects at Avro 
offers you more scope to develop your capabilities. Among 
these are revolutionary approaches to powered flight 
which are unique in application. 


Avro’s CF-100 all-weather, night and day, rocket-firing 
twin jet interceptor is an example of what this engineer- 
ing team has done. In coast-to-coast service with the 
R.C.A.F. in Canada and also scheduled for NATO in 
Europe later this year, the CF-100 is only the beginning. 
Under development are concepts representing the most 
advanced state of the art. 


You can be a useful member of Avro’s progressive 
design team—enjoy satisfaction and experience in the 
most advanced phases of aviation. 


WRITE TODAY TO: T. W. SHAW, EMPLOYMENT MANAGER, 


AVRO AIRCHAST 


RCRAFT 


MEMBER: A. 


BOX 4004, TERMINAL "A," TORONTO, CANADA 
ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 
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A production-type D.H.9A, with Liberty engine. This was a Westland- built machine. 


THE DE HAVILLAND D.H.9A 


HISTORIC MILITARY AIRCRAFT No. 13 


of DLL? om ene. The short- 

comings of the aircraft had been recognized long before it 

was issued to squadrons, and its introduction into 
tional service was made in the face of the outspoken criticism 
and condemnation of Maj-Gen. H. M. Trenchard, who had 
| formed the opinion, later 


known whether Maj-Gen. Trenchard’s 
strictures on the D.H.9 led to an official decision to provide an 
early replacement, or whether the ever-quickening tempo of the 
war suggested that such a 
Whatever the reason, it was requested—and the req 

D.H.9 bs redesigned to accommodate a new and powerful 
American engine, the twelve-cylinder Liberty. Perhaps the very 
existence of the Liberty prompted the demand for the redesign- 
ing of the D.H.9, for the prospect of finding a suitable substitute 
for the Siddeley Puma seemed remote at the end of 1917, when 
the demand for Rolls-Royce engines far exceeded the supply 
and there was no other British power unit which could signi- 
ficantly improve the D.H.9’s performance and at the same time be 
suitable for large-scale production. 

Just as the history of the D.H.9 was influenced by the Siddeley 
Puma, so was that of the D.H.9A bound up with its American 
engine. As in the case of the D.H.9, therefore, it may be instruc- 
tive to begin this study by examining the history of the Li 

The story of the designing of the Liberty engine was made publi 
on August 12, 1917, when the American Secretary of War issued 
a statement which was, in part at least, a eulogy of the new power 
unit. The statement went so far as to refer to the prototype 
Liberty as “the perfected engine.” It had not flown at that date. 

The United States of America entered the first World War on 
April 6, 1917. At that time there were on order for the U.S. 
Signal Corps 334 aeroplanes, which were of 32 d‘fferent designs. 
The contracts for these machines were placed with sixteen manu- 
facturers, of whom only six had ever built more than ten aircraft. 
Nevertheless the Joint Army and Navy Technical Aircraft Board, 
meeting on May 25, 1917, recommended to the secretaries of 
the War and Navy Departments an initial “ 


gr 
7,200 landplanes and 175 ‘seaplanes; the 
1918 was set at 12,000 aircraft and was uently 
to 20,475. Of the original 7,200 aircraft, ‘ll of ‘the 3,500 opers- 
tional machines were of British and French 

The problem of engines arose at once. Britain could spare 
none for the 1,700 D.H.4s, 600 S.E.5s, 600 Sopwith Scouts and 


PART I By J. M. BRUCE, M.A. 
LAST month, it will be remembered, Mr. Bruce told the story of the 
de Havilland D.H.9. Here he with its successor, the D.H.9A 


May 25, 1917 (presumably by the J Army and Navy Technical 
Aircraft Board at its meeting) to develop an engine embodying 
the best features of contemporary power units, and to build it with 
four, six, eight or twelve cylinders according to the power desired 
for any particular type of aircraft. 

‘A conference was held from May 28 to une 1, and there the 
idea was discussed and developed with mem of the British and 


On the previous day two engineers had been brought together 
in Washington by the Aircraft Production Board and had been 
told of the urgent need for the production of an all-American 
aircraft ~— at the earliest ible moment. The two men 
were J. G. Vincent, vice- t of engineering of the Packard 
Motor Car Company,and .G. Hall, chief designer of the Hall-Scott 
Motor Car Company. They had not previously met, but they 
undertook the task before them with characteristic American 
drive, as the following extract from the statement by the Secretary 
of War indicates : — 

“Their first conference, on June 3, lasted from the afternoon until 
half. t two o'clock in the morning. 

ese two engineers were figuratively locked in a room in a 
Washington hotel and charged with the development of an aeroplane 
engine for use by American aviators over the battlefields of Europe. 
For five days neither man left the suite of rooms engaged for them. 
Consulting engineers and draughtsmen from various sections of the 
country were brought to Washington to assist them. The work in the 
draughting room proceeded ow, day and night. Each of the 
two engineers in immediate charge of engine development alternately 
worked a twenty-four hour shift.” 

Thanks to this high-pressure working the first example of the 
new engine was completed on July 3, just one month from the 
first conference Vincent and Hall. Parts for the first 
engine were made at twelve different factories “located all the 
way from Connecticut to California.” It was rushed to Washing- 
ton from “a Western city” in twenty-one hours in order to be in 
the capital on Independence Day. Because it was first officially 
examined on that day it was —— the Liberty engine. 

That prototype Liberty was an eight-cylinder vee engine which 
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; —which, had the 1914-18 war lasted longer, “might have established RS 
itself as one of the great aircraft of the period.” He again desires to ata! ty: 
acknowledge the assistance he has received from Mr. Bruce Robertson, fo 
notably in collating details of Service use of the D.H.9A, and in the ae 
compilation of serial numbers. ee 
Board and the Army and Navy Technical Aircraft Board held a ge. 
joint meeting, at which sketches for the new engine were ba aes 
Spads which were required. {t was Considered Mat if wo +z 
be quicker and more economical to develop a single standard type ' 
of aircraft engine rather than to allow individual manufacturers 
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THE DE HAVILLAND D.H.9A.. > H. E. Talbot, Senr., and H. E. Talbot, Jnr., had established 
the Dayton Metal Products Company, which soon won profit- 
made its first bench run on July 23, 1917, and was first flown in able British contracts for the manufacture of fuses. By early 
an L.W.F. Model F biplane on August 20. 1917 the new company had bought a substantial interest in the 
A twelve-cylinder version of the Liberty engine had been put Dayton-Wright Aeroplane Company, which had been organized 
in hand at the same time as the eight-cylinder prototype, and _in 1916 with a view to profiting from the large war contracts likely 
successfully completed a 50-hour bench test on August 25,1917. to be placed by the combatant nations. The other mayor interest 
The Liberty 12 was originally rated at 314 h.p., but its output im the Dayton-Wright concern was held by a Detroit 
was raised to 395 h.p. by October 1917, in which month it was which was headed by Howard E. Coffin, vice- ident of the 
flown in a D.H.4. In view of operational demands for the most ane ‘~ ms .; Henry Leland of the — concern; 
werful engines ible, development of the eight-cylinder and J. G. Vincent Packard, co-designer of the iberty engine. 
iberty was viewealty shandoned in December 1917 and work Parenthetically it may be noted that the financial 
was concentrated upon the twelve-cylinder version. to the American aircraft industry of 1917-18 makes astounding 
The Liberty 12 was a water-cooled vee-type engine, with an reading, and in it the story of the Liberty engine’s ignition system 
angle of only 45 between the cylinder banks. The cylinders was but a part. But for that the reader is referred elsewhere. * 
were steel shells whi were surrounded by pressed stee! water It has been recorded by J. G. Vincent that 
jackets; bore was Sin, stroke 7in. government asked 12-cylinder 
In its ignition system the Liberty broke away from contem- See ith ee engines On @ test-run, the project to supply | 
porary practice, for it employed a high-tension cou in place of the be = 
magnetos which then had universal acceptance. Tt was said that of them first \2-cylinder modal 
this startling innovation had been made in the interests of weight- was completed. Actually, the order to build production Liberty engines 
Saving. iti : ae for the Army and Navy was not definitely given until September 1917. 
There may, however, have been some significance in the origin The first production-built motor was sent to Washington on Thanks. 
of the engine’s ignition system. It was manufactured by the giving Day that year.” 
Dayton Engineering Laboratories Corporation (Delco), a concern Britain's interest in the Liberty was understandable, for it 
which had been formed in 1911 by E. A. Deeds and Charles F. d at a time when supplies of Rolls-Royce engines 
Kettering. Deeds and Kettering sold out at a handsome profit falli Of there wes an urgent need for 
in 1916, while retaining Unit of comparable cutput. The precise date of the 
lucrative positions with . In April 1915, Desie, Remasinn stish order for the Liberty does not have been 
but Vincent’s note indicates that the order may have 
been placed at the end of August 1917 and cannot 
have been later than carly September 1917. It is 
however, that by January 1918 the total 
number of Liberty ordered itai 


production by May 31 
was expected to be 9,420. In fact only 1,100 Libesty 


had been completed by May 25. 
“Production of the Liberty 


| 
y as its con- 
= os temporaries. There is a hint of anguish in the 
Lane? i a report made by one contractor that 1,022 design 
were made between September 1917 and 
| cas Ss The combination of these difficulties was a 
formidable one, yet the production of 1,100 engines 
| crear of a new type only twelve months after design work 
= FR te was initiated should be for the fine 
i= J achievement that it undoubtedly was Once pro- 
- 4 cogines momentum the output of Liberty 
Le ria -s engines increased rapidly, and by time of the 
spe han oo Armistice a total of 13,396 had been delivered. The 
| A hen =~ output for the month of October 1918 was no less 
= optimistic 
| casts of production, huge orders for the 
pee - & were placed. The engines were not only wanted 
for aircraft: the American Army Ordnance 
#6 4-3 ordered them for installation in 
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*See “Airways,” by Henry Ladd Smith 
DE HAVILLAND DHQA (Knop}, 1942), Chapter 3. 


| _ = cacne UY. Deliveries were to be made at the 
§ rate of 500 per month, commencing in January 1918. 
| , Unfortunately, the ambitious production pro- 
Ss SSE — gramme for the Liberty was never realized, and 
' schedules were repeatedly revised downwards. It 
b\ was estimated on November 1, 1917, that 55 engines 
—— would be delivered that month and 280 in Decem- 
i ber; by May 1918, output would be at the rate of 
aken by a 
a nerican automobile manufacturers, 
and an informal luction committee, consisting 
— of engineers production managers of the 
aX - Trego i was set . A comes as no 
surprise to fearn that the Ford company 
special technique for the production of cylinder 
forgings; by May 1918 forgings were roduced 
a with the progressive scaling-down of output, 
_ the fulfilment of the British orders for the Liberty 
= begin uneil_ March 1918, in which month 10 were 
- om ivered. Twen more came in April, 175 in May 
= A OS 225 in June, and 620 in July. Deliveries then 
= AiG. stopped, and on September 25, 1918, Mr. Winston 
a» 
| 
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i have 
the Liberty, the Man ing Co. were fully occupied 
on the design of the fine i which was to be 
the D.H.10 and were unable to undertake any additional work. 
The Westland Aircraft Works were appointed parent firm for the 
development of the Liberty-powered D.H.9 replacement. Theirs 
was the responsibility for the conversion of the aircraft and the 

the 


. John Johnston, one of the Aircraft 
Company’s draughtsmen, was sent to Yeovil on 


The modified aircraft was designated D.H.9A, and design work 
was completed early in 1918. With the promise of so much 

from the Li it was obviously desirable to nt 
improve all-round ormance and increase the aircraft’s - 
carrying capabilities. This was in fact done, and there can be 
little doubt that, had the war lasted longer, the D.H.9A would 
have established itself as one of the great aircraft of the period. 
The new design had wings of greater span and 
of the D.H.9, but the same tail surfaces were used. 
fuselage structure was similar to that of the D.H. 


i 


ber which supported the tail-skid. 
As on the D.HL9, the fuselage was constructed in two portions 
which were joined together by fishplates just behind the observer’s 


wooden diagonals were fitted and the covering was of plywood. 
Three side bays of the rear fuselage were cross-braced, but the last 


vee-twelve engine: an inch-thick plywood bulkhead was 
into the top of the fuselage, and two bays of bracing wires were 
fitted under each ine bearer. The engine installation was 


were installed immedia the and there was a 
vity tank of seven ’ capacity in centre-section. — 
er The pilot and observer were located close together, just behind 

the mainplanes. Full dual control was provided. 


Eagle-powered prototype C.6350 was built by Airco. 


The tail unit and i were vi identical with 
those of the D.H.9. The inci of the tai could be 
adjusted in flight. The steerable tail-skid was sprung by rubber 
cord in tension. 

The wings were of wooden construction, with internal wire 
cross-bracing and fabric covering. The ailerons were a little 
smaller than those of the D.H.9, and had new control horns of a 
flatter shape. As a refinement, all aileron control cables were 
carried internally within the wings. 

Design work was completed some time before the first Liberty 
engines arrived in Britain. In order to determine the D.H.9A’s 
behaviour in flight, prototypes were assembled with the 375 h.p. 
Rolls-Royce Eagle VIII engine, and one such machine underwent 
official trials in March 1918. At least two Eagle-powered D.H.9A 
prototypes existed, and it is difficult to say which came first. Both 
were converted from D.H.9s: B.7664 was built by the Westland 
facturing Co. The two aircraft were not identical. On the 
Airco-built prototype the radiator and engine cowling resembled 
the installation on the D.H.4, and the radiator shutters were 
vertical. Both starboard wings appeared to be lower mainplane 
panels, for each had a clear-view aperture between the spars; 
that in the upper wing served no useful purpose. 

The Westland-built machine looked much more like a produc- 
tion D.H.9A. The shape of radiator and cowling closely 
resembled those of the Liberty-powered production aircraft, and 


The Liberty-powered prototype C.6122. 


Churchill (who was at that time Minister of Munitions) recorded eee 
that John D. Ryan, the U.S. Under-Secretary for Aviation, had 
told him that the American Navy Department claimed absolute 2 ail - 
Priority for Liberty engines. Mr. Churchill said: “A great part \ 
of these precious engines on which the whole of our air offensive > 
bombing programme depends has, up to date, been swallowed [i & la ane 
up by American aviation.” ‘This, despite the fact that it was a 
British order which ensured that the Liberty went into pro- 
In selecting the high-powered Liberty as the power unit for the 
D.H.9 replacement it seemed that the authorities were seeking to ; J 
redeem themselves after their catastrophic sponsoring of the lower- Be 
powered D.H.9 in preference to the proven D.H.4. Hi The Westland-built Eagle-powered D.H.9A, 8.7664. age 
characterized the earlier type. The bottom of the fuselage was ae 
cross-braced from the extreme front back to the transverse mem- aan 
cockpit members were lower - 
tudinals of the forward portion being deep-section patons. The 1, 
fuselage had little cross-bracing in the vertical plane: the sides of We 
the forward portion had none at all, for a number of substantial : 
bay was covered with plywood to form the tail box. The i 
remainder of the rear portion of the fuselage was fabric-covered. 1 et 
The top-decking in front of the pilot’s cockpit was rounded; eed 
behind the observer’s cockpit it was flat-topped. raat 
The front of the fuselage was modified to accommodate the big Se 
similar to that of the D.H.4. A large flat frontal radiator was fitted i 
; immediately behind the airscrew; it had shutters for the regula- ae 
tion of the airflow. The main fuel tanks (two of 50 gallons each) 4 : 


THE DE HAVILLAND D.H.9A... 


the radiator shutters were horizontal. The aircraft could be dis- 
tinguished from the production D.H.9A by its —— 

ed left-hand airscrew. The last-named feature was also to 
be found on C.6350. 

Performance with the Eagle engine was good and augured well 
for the Liberty-powered aircraft. As related above, the first few 
Liberty engines arrived in Britain in March 1918. On the 20th 
and 21st of that month the first four contracts for D.H.9As were 
represented a total of 750 aircraft. 

first Liberty- D.H.9A was C.6122, which first 
few on Anil 19, 1918. That serial number had originally been 
one of a batch of D.H.9s ordered from the Aircraft Manufactur- 
ing Co., but, as reference to the D.H.9 history will show, the 
batch was divided on either side of C.6122, which was supplied 
by the Westland Aijrcraft Work. under Contract No. 
35A/400/276. The engine which was fitted to C.6122 was 
No. 17616.A.62050, and the official report records that the normal 
output was 405 b.h.p. at 1,650 r.p.m., the maximum permissible 
output being 422 b.h.p. at 1,750 r.p.m. 

Production D.H.9As began to appear in the summer of 1918: 
eighteen had been delivered by the end of June. Output increased 
rapidly. During July, August and September, 288 passed final 
inspection, and in the last three months of 1918, acceptances 
totalled 579 aircraft. 

The first squadron to be completely equipped with D.H.9As 
was No. 110, which began to rece¢ive its aircraft in June 1918 and 
joined the Independent Force, R.A.F., on August 31. All the 
aircraft which were flown to France by this unit had been 

ted by His Serene Highness the Nizam of Hyderabad. 

h bore an inscription recording the gift, and the unit was 
sometimes referred to as the Hyderabad Squadron. 

The first operational sortie made by D.H.9As took place on 
September 14, 1918, when No. 110 Sqn bombed the enemy aero- 
drome at Boulay. Two days later the squadron joined forces 
with the D.H.4s of No. 55 Sqn. in an attack on Mannheim, and 
suffered its first losses when two D.H.9As were shot down over 
enemy territory. 

One of the D.H.9As had been obliged to return with engine 
trouble, and was not unique in that respect, for the Liberty was 
not at first an unqualified success. Its coil ignition system was 
neither understood nor liked, and the situation has 
described in these words by Oliver Stewart in his book, The 
Clouds Remember : — 

“It was said that half a dozen or a dozen or a score—I forget the 
details—of America’s leading engineers were closeted in a locked room 
aircraft engine and an engine, moreover, capable of mass production 
on a huge scale. When this story first went about—like so many 
American stories—it was listened to with awe and approval. America 
was coming into the air war with characteristic American enterprise. 
When the story was repeated after British pilots had had some experi- 
ence of the Liberty engine in the air, it was looked upon as the cream 
of satire. For the truth is that, whether the engine really had its 

m in the way related or not, the result was disappointing. 

“British gy were not very favourably disposed towards coil igni- 
tion, and the Liberty was the first aero engine to introduce this in a 
big way into the flying service. Then the Liberty coil ignition did not 
work very well at first. There were engine failures and forced landings. 
The story about the closeted American engineers was gradually con- 
verted into an enormous joke, to be related with satiric emphasis at 
every fresh dereliction of the motor. Nevertheless, it must be 
confessed that when the Liberty was finally persuaded to go well, it 
went very well.” 

And when the Liberty went well it gave the D.H.9A a useful 
operational performance. When eleven machines of No. 110 Sqn. 
bombed Frankfurt on September 25, 1918, they did so from an 
altitude of 17,000ft, a height far beyond the capabilities of the 
D.H.9. Nevertheless, four D.H.9As were shot down, and the 
seven which returned bore a dead observer and a wounded pilot 
and observer, for the formation had been harried by German 
fighters all the time it was over enemy territory. 


A D.H9A instrument ponel. The three 
ere engine 1.p.m., airspeed (from 40 to 


During two months of 


No. 99 Sqn. flew its first D.H.9A on 
the aircraft won the immediate approval 
when com tive trials conducted by the ny ed 
with double the bomb load of a D.H.9, the D.H.9A could climb 


Three of No. 99’s pilots attempted individual raids at 500ft 
on November 9, a day on which low cloud precluded formation 
. On the evening of November 10 the squadron received 
instructions to collect the twelve additional D.H.9As which were 
needed to complete the unit's ipment. But before noon of the 


D.H.9As. The squadron’s last recorded action was an attack on 
~ Salins, made by two D.HL9As on 


Fron heed of Ags 918, No 205 Sqn. began replace 
Front. At the end of August 1918 Sales a 


on competently, whereas No. 99 alone 
DIALS was given the new type, 
and that only in insufficient num 


of October the squadron repea' bombed 
17,0008 with little interference, while the D.H9s of less fortunate 
squadrons fought losing battles at lower altitudes. 


(To be continued) 


PROFESSIONAL PHOTOGRAPHY 


Institute of British Photographers is currently —_ 
national exhibition at the R.B.A. Gallery, Suffolk Street 


Margaret Leigh 
Comet 3. In his speech Mr. said that he could not 


Shackleton—the latter 
tly made of silver paper. 


The exhibiti 
shows, in general, a high standard of taste and execution. 
*Man McLaren’ appear Flight 
te @/s 
louse, Stamford Street, London, 
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Force lost no fewer than 17 D.H.9As by enemy action; 23 others 
were otherwise wrecked. The majority—probably all—of these 
— ee ly belonged to No. 110 Sqn., for the only other squadron of the 
4 = cA 
rd 
twelve capable of crossing the lines.” 
HOAs of No. 99 Sqn. On October 28. 1918, Captain, Thom 
D.H.9As of No. 99 Sqn. On October 28, 1918, Captain 
dropped three 112-lb bombs from 15,000ft on Frescaty aero- 
drome, scoring a direct hit on a hangar. It was recorded with 
quiet satisfaction that “Two hostile scouts, which attempted to 
wer lenied the satisfaction of making a full-scale raid with 
| the end of September. | 
on September 28 and had almost completed its re-equipment with 
the new aircraft by the time of the Armistice. On reflection, it 
During the final great Allied advance in the autumn of 1918, 
operated successfully on the Fourth Army Front. first 
record of No. 205’s D.H.9As im action is of their attacks on 
Brancourt and Beaurevoir on September 29, 1918. At the end 
| its 
Lon- 
don, S.W.1. The exhibition—which continues until June 9—was 
_ on May 15 by Mr. Gilbert Harding, and the awards of 
understand why anyone should be uninterested in photography, 
but hoped that the very large attendance was an indication that 
people did, indeed, want to see good pictures. Photographers 
were recorders and historians and, occasionally, flatterers. 
Among the exhibitors is Flight’s photographer, L. W. McLaren, 
who has seven pictures on show.* ‘These include a particularly 
arresting air-to-air shot of the CF-100, and another of a Coastal 
of Supply are represented, as well as the National Physical 
Laboratory, which is showing direct-shadow, Schlieren and inter- 
ferometer photographs. We also noticed a fine night study of 
London Airport, and some impressive work by the Shell Photo- 
ly- 
as. 
set 
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ACHIEVEMENT 


In operation 


The Fairey Gannet has proved in service to be the 
world’s most successful anti-submarine aircraft, com- 
bining the ability at once to search and to strike deci- 
sively with newly-developed weapons. 


In production 


The Fairey Gannet was one of the first of the super- 
priority aircraft in service. Rapid production, complete 
interchangeability, no time-lag between prototype and 
production—these are the advantages of Envelope 
Tooling, a revolutionary method of assembly invented, 
designed and developed by Fairey. 


THE FAIRE Y AVIATION COMPANY LIMITED 
ENGLAND + AUSTRALIA + CANADA 
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UNPARALLELED ACHIEVEMENTS 


Squedron Leader J. F. Fifield, D.F.C., A.F.C., 
made aviation history when he successfully 


ejected from a Meteor aircraft at runway level 
during September and again the following month 
at an altitude of more than 40,000 feet. 


as 
| 
A 
f 
j Martin-Baker Fully Automatic Ejection Seats 
were used for both tests, proving yet again 
thet these seats are undoubtedly the finest in | 
the world of aviation. 
NOTE TO AIRCREW: | 
The Seat used for the runway ejection was 
fitted with modified time release, not yet in- 
. corporated in Service equipment. 
i 
j 
“4 
MA RTIin - BAKE ® 
| 
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Introduced at the 12th annual forum of the 


AIRCRAFT INTELLIGENCE 


M XXII and XXVI 
(Orpheus) (two 4 


/min 


be 
are 
the 


ing vents and twin exhaust stacks; the 
horizontal tail is an all-moving slab; and 
a large fairing has been added behind the 
main rotor head. 


France 

Dassault Progress. Phase I flight trials 
of the Marce! Dassault M.D.550 Mirage 
(two Dassault Vi turbojets) is now com- 
plete. The thir an S.E.P.R. 
acid/JP-4 rocket of very high thrust, is now 
being installed, preparat to high-super- 
sonic flying in Phase II. Two more Mirage 
prototypes are in the works at St. Cloud. 
Meanwhile, the prototype Mystére XXIV 
is nearing completion at Bordeaux- 
Merignac. Powered by an Atar turbojet, 
the XXIV is a light intercepter, with an 
airframe generally similar to that of the 


American Helicopter Society in Washington, 
the Omega is claimed to be the light- 
est helicopter, in relation to its payload, yet 
developed. With basic weight of 2,850 Ib 
| ae the $3-12 can carry 1,020 Ib as well as a pilot 
Va. Pas and two hours’ petrol. Power is provided by 
two Franklin tlat-six piston engines. as 
and San Salvador and is to go to Mexico 
— Wassmer glider. A new single-seat glider 
designed by Maurice Collard and intended me 
to replace the Nord 2000 and Air 102 is Bie: 3 
make its first flight. With a span of ue 
52ft 9in and a length of 23ft 2in, it has an se 
at 50 m.p.h., is 
Schneider Trainer. It is reported from ™ 452 Ib, maximum weight 695 Ib and wing mM 
; Adelaide that the firm of E. a S.O. 1221 Djinn. Examples of this heli- loading 4.18 Ib/sq ft. fuselage is made ‘t 
Ltd., plan to market three versions of 8 — copter are touring the Far East and Latin of welded tubes and the wing of wood, aie. 
two-seat light training aircraft of German America. The machine recently demon- fabric covered. Structural simplicity, it is o 2 
design. on we ge Bg = have @ strated at Sydney has been taken to claimed, has permitted cost and production ita. 
| oe and be “powend ty 8 Bangkok and another example has been time to be 50 per cent lower than for the ‘ce ae 
off in flight so that the aircraft can be weed San Domingo, Caracas, Bogoes, usual glider of this type. 
1 for gliding.” The other two models will te 
have a 33ft wing and will use Porsche a 
engines. Prototypes are reported to be on hae. 
test in Germany, and Schneider expect to tee 
import kits and to have the first examples Dae 
flying in Australia later this year. wae 
| U.S.A. 
Beech D50 Twin Bonanza. The U.S. we 
Army has placed an order for six more a 
Beech D50s, immediate deli- 
of two of them. remainder, to a meee! 
|| cost of $500,000 (about £178,570) will See 
delivered by June 30th. The aircraft wre 
civil production line, and will retain VICKERS-ARMSTRONGS VALIANT 8.1 
furnishings and radio i (Four Rolls-Royce Avon) 
D50 two 295 h.p. Span ... 1140 din 
engines which give it a cruising speed of Length prem. 
203 m.p.h., a service ceiling of 20,000ft ot 
and a range, on standard tankage, of 1,230 % 
miles. The Army will use the aircraft for a 
Chance Vought F8U Crusader. The pee 
| first prototype XF8U-1 recently completed 
its 200th flight. Two weeks ago a production 
F8U-1 was lost, the pilot baling out unhurt. 
This was the Crusader lost. 
Sikorsky HR2S. Production versions of 
(chiefly the HR2S-1 for the U.S. Marine a | ae 
Corps and the H-37 for the U.S. Army) 
differ from the numerous prototype and 3 
pre-production machines. Each main bad 
Double Wasp powerplants have large cool- 
| — 


December 1953 and January 1954 "respectively and have operated 
successfully ever since. Many other Sabres went into service with 
the R.A.F. "in af ta Sten. 66 and 
92 Sqns. were rivalled only by the few Swifts of No. 56 Sqn. until 
the Hunter went into service with No. 43 Sqn. late in 1954. The 
Sabres have now done their work and are being pensioned off; and 
the event was marked by a party at Linton recently. Many old 
members of both squadrons attended, and No. 92 

replica of the sq . G. G. i 

Kingdom which buil 
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~ Mr. Eldridge gave the squadron a model of the Sabre. Now both 

SSS 
| 
OOS 
| 


ed 


ty 


REWELL TO THE SABRE 


squadrons are re-equipping with Hunters and the view above 
~ No. 66 Squadron’s mixed equipment during transition : 
Sabre, Hunter and standby Meteor—all wearing the white flash 
which is the unit's distinctive marking. The: red and yellow 
chequerboard of No. 92 Sqn. appears on the fuselages of the 
other Sabres as they perform some very creditable formation 
- . A picture at the top of the Se 
No. 92 Sqn.—from left to right, F/L. D. N. Yates; F/ 
Woods; R. W. G. F/L. A. W. A. 
F/L. D. A. Arnott; (kneeling) F/O. R. P. V. W. 
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The Truth about German Guided Weapons 


Reflections on the Recent Munich Symposium 


found a wealth of accomplishment in weapons field, 
reasons, personal and material, the got yt 
condensed were often of little value, incomplete and, 
directly misleading. One cannot do much with an official report describ- 
ing ballistic experimentation which confounds one with “driving mirror” 
where the German expert meant “sabot,” or with “undernourished 
bodies” where “slender shapes” are intended! 
clamped down on many reports, thus denying to many workers 
information to which they were entitled. 
When Western Germany joined NATO 


to 

which the Germans had made in the guided-weapons field. It is no use 
deny’ that, despite immense efforts, the Western powers have pro- 

ry ey Peet nearly all current developments are based 
upon German work, whatever ministers and publicity departments may 
assure the public. The work done with so much money and men has 
produced nothing more than improved manufacture and testing tech- 
niques, better detail design with some new features, and a collection of 
practical experience. There is, therefore, a very good cause for review- 
ing the German work thoroughly, notwithstanding the fact that it is 


now at least eleven years old. 
experts on the Western side for a frank and personal of 


opinions on basic problems (unchanged since 1945). In this respect, 
too, the symposium was successful, although it was sad to note that, 
officially, this country had seen fit to despatch only about three people, 
whilst the U.S. contingent was more than ten times as Delegates 


was not in evidence. 

Between il 23 and 27 no less than 27 papers were scheduled, all 
rendered in ish, French and German. A by Secretary of 
State Professor L. Brandt, an eager spirit in West German aviation, 
was not read; Dr. W. Von Braun, too, was i i 
read for him (according to German 
security clearance to attend). Most lecturers, all authorities in their 
field, came from Germany; France one fom Bruin (RAE); and 
Redstone Amenaiy Cro fxm France; one from Britain (R.A.E.); and 
one from Spain. 

Preparations for the sym been made by the Wissenschaft- 
liche Gesellschaft Lufthare (WGL) the German equivalent of the 
Royal Aerona co The organization worked admirably, 
smooth and efficient. The few social events—an evening in a beer 
and a delightful yo cruise on the beautiful Starnberger 
the more enjoyable for being unencumbered by after-dinner orators. 
Discussions were short, to the point and unafflicted by the liking of some 
British learned societies for calling upon V.I.P.s to vent their inability 
to express themselves. A few brief o 
them one by the West German Defence Mi . Herr Theodor Blank, 
who pointed out that the German war effort should be well exploited 
to arm NATO. 


Projectiles and Aircraft 

Dr. Th. Benecke, a Bonn official and an 
that guided missiles owed their origin to the 
aircraft. When aerodynamic experience, of automatic 
aircraft control, and os high-frequency technique came 
practical guided missiles were possible. The V-2 emphasized the pro- 
jectile, V-1 and Hs293 the aircraft, of such a merger. Related to 
the controllable glide bomb (SD.1400-X, alias Fritz-X, the “X” because of 
the cross-wing arrangement). Later developments against Allied bombers 
included waeems such as Wasserfall, Rheintochter, Enzian, Schmetter- 
ling nr “X-4.” The first two were supersonic, and the X-4 
fighter rocket was wire-guided. 
The idea of the V-2 was, originally, scheduled as for 
the heavy artillery which the Versailles Treaty Srohibit . The deci- 
sion to develop such a weapon was taken in 1929, but experimentation 
began in 1932, when Dérnberger and, later, W. Von Braun (as assistant 
of H Oberth) were installed at the Kummersdorf proving ground. 
The first V-2 (more correctly, A.4) reached 56 miles’ altitude and 
5,000 ft/sec on October 3, 1942, from a vertical ascent—a feat never 

equalled by any gun in the world. The weapon became tional in 
September 1944; , and 


another 2,050 
Proposals to lp the Bring bomb had orginally been armed 


of retaliation. Within two years, not only had the 
completed but trials and training had been conducted, mass pro- 
duction was in hand, with 5,000 missiles already in sto 

The Fritz-X controlled -bomb dates from 1938, when the D.V.L. 
was charged with the iem; the final trials were made in Italy. The 
wing spoiler control gave a ‘suleiing risingly high accuracy: 50 per cent hits 
were obtained inside a 16}ft square, from altitudes between 13,000 and 
23,000ft. Operational use brought carly successes against Allied war- 


By A. R. WEYL, A.F.R.Ae.S. 


Prin was for use 


purely visual 
wth the sadio conteal task plese, but was entirel 


missile developmen’ for which he had been responsible. He was asked 


in 1940 to design a steerable glide-bomb against shi Emphasis 

was laid upon a simple method for the control of such a b from a 

rely solely damping the short-amplitude i tion. 

longi y, automatic stabilization was The rudder 

was omitted. behind the wing tips prevented speeds exceed- 
M=0.85, and care was taken to a imaccuracies in 


(M=L.5) guided missile, the Zitterochen, was under d 

Schmetterling of 1943 remained the only 
high-subsonic anti-aircraft missile. Two booster 


Dr. 
and X- 
Dr. EB. E. Fischel (Caldwell, U.S.A.) had been working on automatic 
for Siemens before taking over the t of the 
tsche Fo t fir Segelfi between 1941 and 1945 


telescope for bomb aimers could not be 
of an infra-red homing head for night effects 

Dipl. Ing. H. Temme read a paper on the V-1 control. A maximum 
+ 2.8 miles at 140 miles was demanded. 

were caused during trials, by vibration from 

missiles with Max Kramer on the X-missiles. He pointed out that 

Dr. Hermann H. Kurzweg (formerly Peenemiinde’s chief aerodyna- 
micist, now of the Depasment of the 
U.S. Navy Ordnance Laboratory) described the supersonic research at 
Peenemiinde for V-2 and Wasserfall. The latter was more difficult 
aerodynamically because its flight was subsonic as well as supersonic; 

interfering wi 

Dr.-Ing. Otto Miiller (now in France) described the controls of the 
V-2 rocket. The of Gusp-ous (er conteal of wee 
determined by radio signal using the Déppler effect; Sues Oe 
acceleration was integrated internally. For this, as oe precession of 


ships in the Medi 
Hs293, also, became operat 
bomb had been developed inside [4 months; wi 
against armoured warships, the 500 kg mine bomb carried Oy fisz¥3 was 
effective only against vessels with little protection. For ranges up to 
74 miles, accuracy was about the same as that for Fritz-X; similar, too. 
was the maximum speed of 660 ft/sec. Not less than 40 per cent of 
all operationally launched Fritz-X and Hs293 produced hits, despite 
wire-guidance, with ranges up to 11.2 miles, but proved superfluous. 
however, provided the basis for the American Nike development. 
of ent In the discussion, the present writer (at one time in charge of G.W. 
, development) briefly surveyed work done before the period covered by 
the lecturer. Reference was made to the efforts of Werner Siemens and 
Wilhelm v. Siemens which culminated during the First World War in 
full-scale trials from airships and aeroplanes with nearly 90 wire-guided 
glide bombs and airborne marine-torpedoes. Since 1910 Christian Wirth 
demonstrated the coded radio-control of boats and airship models. 
The developments by the Reichswehr and Navy during 1925 and 1929 
had anticipated some of the more recent achievements. 
Dr. Herbert Wagner (Van Nuys, California) described the Henschel 
first triais from frequent 
Italy, Norway, Spain, Switzerland, Turkey and the U.S.A. attended, guide flares with less smoke had to be adopted. i 
with the Americans and the Germans forming the majority. “Security” The Hs293C and the larger Hs294 were torpedo-carrying glide bombs. 
‘ They released marine torpedoes upon entering the water. A supersonic 
rockets launched it, the lower rocket being fired somewhat in advance 
of the upper. Radio-control was on 40 cm waves; Wagner admitted 
that enemy jamming might soon have rendered it operationally useless. 
An infra-red homing head was to be incorporated. 
Control Systems 
‘ 
work reached from mathematics of pursuit curves to 
and testing of guidance and stabilization apparatus. It was, so he 
' claimed, so important that his laboratories at Ainring had been exempted 
from bombing by the Allies 
Fischel developed simulator training ices. Three guidance control 
groups were considered: three-point a a aligning the 
missile and target; television guidance; and -rider guidance. The 
final simulator could suit subsonic and supersonic missiles, as well as 
those with plane wings and cross-wings (cartesian and polar controlled) 
by using electronic computors. He had also worked on the guidance of 
a turbojet-propelled V-1 of — accuracy, essentially with beam- 
$ guidance for initial direction. command transmission of ultra-violet- 
. ray impulses was immune to interference but was ineffective when the 
h sun was shining upon the photocell. The problem of a gyro-stabilized 
a used, in combination with the charging of an electrolytic cell. The 
Déppler method pers at first more accurate; later, however, the 
the came ender quoted fer V-1). To compencate the course 
= 


— target for anti-aircraft artillery, with 
ior on aileron, 
MHZ waves. Some 


ydrogen 


vehicle. Even a 


audio frequency or direct current. Both arrangemen 
developed, the former for Hs293 and the ee ance 
method proved simplest; - , wire gave some 
design and in ing out of the wir 
i chi i , In place of Dr. Werner von Braun, Dr. Martin Schilling (formerly in 
i i ) charge of propulsion at Peenemiinde, now at Redstone Arsenal) spoke 
q due acknow 


of his 1923 ject; nor was mention made of General-Professor Dr. 
Karl Becker, the eminent ballistician, who had made it possible to achieve 


Dr. Irene Saenger-Bredt (. Institute for Jet Propulsion), wife 
of essor : 


was 
hands, 
for the 
The 
after 
made 
were 
guns 


uid 


could 
els ft/sec. Fortunately, they 


chambers, porous 
metallic materials (notably copper), had been successfully de 
Dr. Hermann Vuellers (Bochum) discussed the properties 
rocket Germans had operationally leunched 


> 
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direction after ing a ized electrical field was formed by a Helimuth Walter Head of ir, U.S. a 
Dr.-Ing. Walter Kloepfer reported on development of a and turbines could directly to what has 
-command radio control eady become known o work. He ever, quote a number bse) 
- Of ‘mont interesting “applications just outside the scronautical sphere 
the Argus works to slow entering 
Government-Councillor Dr. Josef Dantscher (Munich) spoke about driven — -craft for coastal assault; the experimental V-80 sub- F 
the ~~ of flying bombs. During + of 500 operationally marine me ‘e rocket torpedo L.T.1500, both driven by hi eS 
launc radio-guided glide-bombs, two-thirds produced either near remotely controlled caterpillar 
misses or direct hits. In a subsequent paper, he discussed guidance of qun mandened. 
anti-aircraft rockets. Wire-transmission of contro! signals used cither problems. A satisfactory solution was found in the use of a combina- es i 
features but reels on the missile only, sufficient for 3.4 miles range. Since ledgment to many contributors to this extraordinary achievement, includ- ee ae : 
this air-to-air rocket slowly rotated, the two control-transmission wires ing the late Dr. Goddard; yet, surprisingly, the name of Hermann ot” 
twisted in flight. Oberth remained unmentioned, in spite of the fact that the V-2 was the Ow 
T perfect realization (with very many of the relevant design features too) ae Rs 3 
clevision Guidance 
lin he A  Oberth’s idea at the lavishly equipped Peeneminde establishment 
picture transmission had been adopted, using the Tonne A supericono- Dipl.-Ing. Hellmuth Count von Zborowski (now in France, and known pons 
scope. The total weight was between 290 and 330 lb. The camera was 
incidence-compensated by a wind-vane, compensation for side-slip being head ~ . ee eee section. His B.M.W. eae 
unnecessary. For the airborne controller, television guidance proved easy; work, begun in 1939, culminated in nm rocket-motor designs eo 
besides, it permitted guidance even when the launching aircraft took 
cover in clouds. At Peenemiinde, 70 glide-bombs were successfully tried 
with this guidance. Not quite completed was the provision of a course- 
retaining gyroscope within the camera. This produced a light-mark for Count rowski ~ 
the correct course, and permitted guidance even without the target Poisonous corrosive agents be “tamed” for practical use. ee 
appearing in the picture. The Sprotie television had poorer definition, Nitric-acid fuels were used in X-4, Schmetterling, Wasserfall, Taifun, Rs 
rockets. A still smaller television with SO-line definition and  focket-propelled fighters. H.- Walter, woo, had finally to edops nitric acid ae 
Dr. Richard Schaefer (Madrid) dealt with the H.V. and Hawai II beam Work were J wy piston engines, projects for mussiles, ae 
guidance. These systems were developed by Telefunken for the guidance $00 “pre 
of V-2 to the burn-out point. , Pp. nitric-acid prop unit for a marine torpedo, and combina- Lea 
Dr. K. H. Schirrmacher (R.A.E.) discussed the semi-automatic beam tion powerplants consisting of a turbojet with a rocket engine. eas 
guidance of the ground-to-air mi Wasserfall, Rheintochter, Schmet- rae | 
terling and Ennan. Radar techniques were envisaged to supersede direc- Saenger Ramiets si 
tion by visual observation; automatic beam-riding was also projected. To * 
locate ender of peor emell in 
the missile served for up to 18.5 iles range. T. _ id * 
Guellner (of Darmstadt) the high-frequency variety. Saengers expenmented with 
In Germany, infra-red target seeking had progressed the furthest. This 
had been due to the advance in the field of infra-red detection since 1930. a large number of subsonic 
had sight; ot could be on combustion with various fuels, includ- 
. detected 22 miles away. During the war, lead selenide cells had been 8S coal. During cach Might, about five minutes’ experimentation sre 
developed which were even more selective, sensing intra-red radiation Possible. On the basis of the Ssengers’ research. the Germans decided Sa 
with lags of between a millisecond and 0.1 second. Various types of infra- adopt ramjets their latest intercepters. Projects assisted by the PB rein). 
red homing devices for missiles were developed (all of the passive kind) Saengers included an Me262 with two additional ramjets to improve i 
but climb and speed, a Lippisch Delta VI missile (for solid coal fuel), 
aay 4 —— the = development of high-frequency and manned fighters by Skoda and by Hei entirely relying on ramjet ert 
war ended, using active, semi passive method. » ‘ nny 
the Allied Loran and radar stations. Only one homing head, the active- K undertaken 
sensing Max A of the Blaupunkt firm, was ready for flight trials when OY Of ummersdorff (the mysterious “Trommsdorff shells os 
G y am to which accelerat¢ 
Dr. Friedrich ich von Reutenfeld (Hamburg) gave an excellent summary >eing fired from s gun. Unlike those of the Saengers, all tests we ae 
of work on protimity fuzes, beginning with the theory of the most 
desirable close-miss detonation, and describing various German cimilor. fired shells from 
attempts. Some fuzes were working on H.F. princi one was electro.  % ® Mach number of 2.5; later, calibres up to 28 cm were used. Liq Sah 
statically released, some were aa i ea gn several used ‘fuels were used (c.g., carbon disulphide), self-igniting at the compression nee 
acoustics and others relied upon infra-red radiation. According to the temperature of the air at the end of the Oswatitech-type multiple-shock as 
lecturer HLF. proximity fuzes proved the most reliable and effective but The lecturer's observations on the critical nature of such dif- 
the easiest to fool; magnetic and electrostatic fuzes were too short in problem of the pe 
lly unreliable, rommadorff’s war-time work also concemed projects for supersonic 
" ramjet-propelled intercontinental guided missiles to be released from eet 
Aspects of Propulsion the ) ing: oad of 
a type), carrying a disposi 2,200 ae 
The Gast Galt sith the of and reaching Mach 3.55. He also experimented with ramjet-propelied 
Onto Lizz ( weig Technical University and directorof D.F.L., anti-aircraft missiles. Fired from existing 28 cm K.5 railway guns, aed 
i ) has done basic research on rocket and turbine develop- at a maximum trajectorial velocity of kok 
ment. The self-igniting (hypergole) reaction of yoo with never became operational. se Salts 
hydrazine hydrate was investigated in his Berlin . Hypergole Dipl.-Ing. 
combinations of nitric acid with vinyl ethers (Visol) had also been dis- Paul Schmidt 1 
covered and recommended because of their very short ignition delays. war he discontinued his work when it was found that Argus had pro- i 
gressed to pulsejets with longer peri of operation. However, Schmidt's 
sance and -altitude patrols between 1943 and 1945 had been flown valve grid with the multi springs was adopted for the final ie. 
with nitrous-oxide equipment devised by Liétz. For the sweat-cooling of design of the Argus u duct. It was therefore — to eal chy 
associate Schmidt’s name with that of the Schubroehre of the 
Dr.-Ing. Fritz Gosslau spoke enthusiastically of the development of abe 
target to erence been 
exceptionally large, multi-stage powder nr Ss. ror tmese wea made. Those of his audience who bsi experienced the V-1 at the eure 
inhibited powered of not lene than 60 second burning tme had receiving end wondered to what unpicasant consequences youthful 
been evolved. In the discussion, the officer who had ) y fired the obsession with acromodelling may lead if exaggerated, as in the case of at 
long-range (four-stage) Rhembote powder rockets described their 
amazing and urged that such weapons should not be left symposiurn closed with a hearty vete of thanks to Dr. Karman and y : 
unconsidered in future. the organizers. 
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Training Pilots in a Hard School: Operational 
Techniques for Using the Mountain Airstrips 


By JOHN SIDNEY 


N Papua and the Australian Trust Territory of New Guinea 


peaks soar to 15,000ft or more, divided by deep jungle-clothed 
ravines. ; Mists curl round the sharp peaks and cloak the gashes 
of the valley; ical storms swirl round i 
racing streams. If an aircraft is forced down and its crew survive 
the landing are likely to be greeted by gaily decked head- 
hunters with a flight of arrows or a blow from a stone axe. 

Yet, though conditions for flying could not be worse, New 
Guinea faces the traveller with the simple choice: fly, or stay 
home. Newly-opened New Guinea is a comparatively roadless 
land. If one tried to walk one might do seven miles a day . . . and 
only a mile a day in the worst stretches, some of it through head- 
hunter territory. 

Come with me now as we look down from a DC-3 into the 
Chimbu Valley in the central highlands. If ome were to take 
a large sheet of green paper and violently crumple it up, raising 
knife-edged peaks, one would achieve something like this con- 
voluted upfolded terrain. Below flows the muddy, twisting 
ribbon of the river; the gloomy gorges are covered with thick 
sombre green scrub; the ravines are black in their depths. The 
timber line is at 13,000ft and above that grows light-brown 
alpine grass. There are gaps in the mountain chains where the 
height dips down to seven or eight thousand feet; gaps such as 
these are used by pilots on the inland routes. 

On some of the slopes are brown scars left by 


linked by a tracery of tracks along 


45-degree—and steeper—hill slopes the natives have their 
ape tds potatoes. From the air some of look to 
sloping at 60 degrees. 


The cloud ceiling is high, the peaks are cloud 
Somewhere on the nght, the pilot knows, is 15,400ft-high Mount 
William. In the distant mountains is a dark blue, mysterious 


tinge. 
Yet this Chimbu Valley terrain is not the worst in New Guinea : 
it is an average sampling, the routine stuff for civil pilots who fly 
the 183,500 square miles of the two territories, Papua and the 
United Nations trust territory of New Guinea, where live some 
1,400,000 woolly-haired, dark-skinned Melanesians. Of this area 


thirds (135,000 square miles) has been brought under the control 
of the Australian Administration. 


“As a DC-3 pilot he has two main fields of operation: (1) the 
coastal routes around the main New Guinea ports of Lae, Madang, 


Is Guadalcanal, 
and to Hollandia just over the Dutch border from Wewak; and 
(2) the internal New Guinea routes from Lae and Madang to the 
airstrips servicing the hinterland of New Guinea. 
not er greatly from develo t type flying in many 
parts of the world. It is the internal. flyis ich i 


| 
\ 
¥ 
soe 
q 
Furniss tries to expleia j 
the company’s emblem 4 
a small town in the 
are under some influence. In the untouched 28,000 square miles, 
there are thousands of native people who have yet to meet their 
first white patrol officer and who are addicted to cannibalism. 
These are scarcely places for forced landings. 
Despite all the hazards of New Guinea, the safety record is 
very good. For instance, the major operators, Qantas Empire 
Airways, have had only three fatal accidents in the ten years they 
have been operating in New Guinea. (One of these was due to an 
unsuspected defect in a new type of aircraft.) Yet during that ten- : 
year period Qantas flew about 10,000,000 miles. 
This remarkable record has been achieved under rigid safety | 
measures imposed by the Australian Government Department of 
Civil Aviation and the operators themselves. Australian civil 
flying regulations are recognized as among the most stringent in 
the world. All pilots must have special training for flying in 
New Guinea, no matter how extensive their experience in other 
Ee? SS Here is the training schedule of Qantas 
Kunai grasslands. Mushroom-roofed villages crowd on narrow pire Airways as outlined by the company’s area manager, ‘ 
clearings on the mountain-side. One unfolds every mile or so, Capt. Orme Denny : — 
} DEE the tops of the ridges. Onthe “A new pilot operates first as a co-pilot in DC-3s and carries 
j looks, and listens, and occasionally takes the controls under super- 
vision. All the time he absorbs the flying lore of New Guinea. 
interesuing, and perhaps hazardous, opera- 
tions carried out in this area. 
Coe + “Flying internally in New Guinea is a strictly 
euro V.F.R. affair; compasses are referred to only Z 
broadly, and each pilot learns to one 
significant topographical feature to next. If 
weather obscures a certain track, he knows the a 
alternative route or routes into that area. If 
he cannot fly over, under or round the weather, 
he returns to base or diverts to an alternativéy 
#3 but he must never press on, for, as he well knows, 
to operate in command a smaller aircraft— 
a under supervision of an experienced pilot. 
“> At the completion of those checks the pilot under 
training is familiar with the main and alternative 


ics 


on 


supers 


by this manometer. Its columns of mercury measure 
Draughtsmen and technicians are urgently 
needed to join new design and project teams now 


the air pressures at different points over the surface 
of a wing that is being tested in the supersonic wind 


tunnel at Bristol. 
being formed in London and Bristol. Please apply to 


FUNCTIONS WITH ONLY 


PANEL-MOUNTED INSTRUMENTS 


SMITHS AIRCRAFT INSTRUMENTS LTD 


THE AVIATION DIVISION OF S. SMITH & SON (ENGLAND) LTD., CRICKLEWOOD, LONDON, N.W.2. 
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The “bolus” (meaning “pigeon”—otherwise aero- 
rings mo! ond supplies in the 
Northern Division of Papua. 


NEW GUINEA’S AIRLINES... 


operations until he has reached a stage of full 

competency and can operate into any strip. 
“As the smaller-aircraft pilot 

he may at a later stage be considered as a candi 

date for a DC-3 command should a 


hours, the trainee captain then proceeds to 
Sydney, where he is flight-checked and under- 
goes technical examinations. 

begins his operations in command of a DC-3. His initial 300 
hours are flown on coastal routes and to one or two of the nearer 
internal strips. He then commences from three to five checks 
over each of the internal routes, carrying out landings under 
supervision at each airstrip. When the check captain is satisfied 
with the trainee’s ability and certifies in writing to that effect, the 
pilot may then operate to the strips and over the routes designated. 
All pilots must be checked into all strips. 

“As we do not fly the same volume of small-aircraft operations 
today as we have in past years, the DC-3 captain does not always 
come from the ranks of small-aircraft pilots. However, we do 


get caught in cloud. If he thinks he can negotiate a given situa- 


tion he learns to go back home. 
Airfields in New Guinea ee airports 
types of 


range from 
such as Lae (on Huon Gulf), which can take all 


tion and a further 40 are owned by private persons and the various 
church missions. 

The inland landing strips for small aircraft also produce some 
peculiar characteristics, with seemingly impossible approaches, 
split levels, cross winds, soft surfaces, long grass, pig-holes, and 
sometimes poor maintenance standards—all of which add to the 
pilot’s difficulties. 

All the Highland airstri ate are grass surfaced and have rainfall 
restrictions; above certain -down rainfalls within given periods 
of 24, 48, and 72 hours, which are recorded for each strip, land- 
ings are not permitted for aircraft in certain all-up weight groups. 
The internal airstrips almost invariably have restrictions of some 
sort placed upon them. Nearly all require landings in one direc- 
tion and take-off in the reverse, regardless of wind direction. 
Some are cleared for landings in both directions but restrict 


trickiest airfields. Built on the sides of ranges, some have 
gradients. Of these, Wau (3,450ft a.s.l.) is the most spectacular 
; there is a drop of 287ft between one 


and strip end at 500ft gorges. Landings and 

take-offs are one way. only, the approach being made over a 

small ony my which at times causes severe wind gradients. 
But ps i 


most difficult airstrip is Kainantu, in the 
Lower a area—altitude 5,000ft, 3,810ft, gradient 
1 in 66. is strip is located at the lowest point in a basin of 
rolling hills. are in both directions, but take-offs are 


cane begin a healthy climb to avoid range spurs and pine 
a heavy load makes this impossible, a gentle turn away 


the opportunity, he is given 100 hours in com- 
mand on a DC-3 under the supervision of a é 
preter Our captains to ave operat sma. aircrait in is area ¥ 
prior to achieving a DC-3 command.” We ays 
Capt. Denny concluded by saying: “Our training system is ee 
sometimes tedious and perhaps a little over-cautious, but our tak be 
flying record reflects its merit. In some eight years of operations go ae 
on DC-3 aircraft, there have been no fatal accidents and very few Br: 
incidents. Much of the credit for this record must be attributed ae 
to a high standard of engineering and maintenance.” Ree 
Flying internally in New Guinea involves techniques other than ¢nd and the other. One Occasion PUOL tO 
those normally involved in aircraft operations. It is chiefly con- brakes for parking, and the aircraft ran backwards and piled up. pee 
tact flying, and night flying on internal routes is forbidden except Wabag, used by DC-3s, is also an unusual airstrip—length 9 
in emergencies. A pilot learns to make an “angled” approach to = 3,700ft, altitude 6,500ft, gradient 1 in 133. Located on a shelf tings 
gaps in order to allow a turnaway if the weather situation on the __ in the side of a range, its slope is divided into three main steps; Ye 
opposite side looks impossible. He must learn to assess weather a. 
ahead and to fly “looking over his shoulder” for he must never 
to emergency strips hacked out of the jungle-clad sl 
suitable only for small aircraft. Of some 30 Dep : Sat) 
Civil Aviation “serodromes” listed recently abdut ae 
emergency strips. Some 40 other strips belong to the bs 
from the nearest obstructions must be . ; 
_ started almost immediately. But this 
ground, and, if the rate of climb is sti a 
not sufficient, a further turn must be ees 
made, and so on until the hills in the a 
on immediate vicinity of the strip can be ie 
cleared. Flying of this kind clearly 
which virtually ignores the possibility 
at Kainantu with extreme caution. Past 
- matically accurate, cam cause aero- 
an i interest ot outstotions in Papua and New 
{ This elderly de Havilland type continues 
2 to give faithtul service. 


(Above) The ubiquitous DHC Beaver. (Right) Although a road has 
now been built from Wau, via Bulolo, to Lae, aircraft still carry an 
enormous volume of freight. While drums of oil are being 

from this DC-3, a pile of pine timber is waiting to go in as back-loading. 
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dynamic horrors and create conditions of minimum terrain 
clearance. This circumstance has caused pilots to believe that 
Kainantu defies ordinary physical laws and suffers double gravity 
—to at least 1.5g. 

Goilala is another airfield which causes many a i? ~ with 
some flying knowledge to shut his eyes on take-off. ¢ air- 
craft gathers speed on a cliff-top and becomes airborne just short 
of the edge, then has to bank sharply to avoid the towering cliff 
opposite. 

lhe air freighter is the “bullock team” of New Guinea. For 
instance, during 1955 Qantas lifted 5,800 tons of cargo on 
scheduled and charter operations in the area, flying everything 
from chickens and livestock to heavy mining machinery. 

Besides Qantas, other operators in Papua and New Guinea 
are Mandated Airlines, > Papuan Air Transport and Gibbes 
Sepik Airways. On inland routes these companies use the DC-3 
and smaller aircraft such as the Beaver and the Norseman. The 
DHC-2 Beaver (U.S.A.F. designation L-20) is built by 
de Havilland of Canada as a single-engined utility land, sea or 
ski plane. The land version lands in 1,250ft from 50ft up and 
takes off to the same —— in the same It carries six 
passengers and 150 Ib h . This rugged aircraft, 
manceuvrable and well- xo with a 450 h.p. Pratt and 
Whitney Wasp Junior R-985 engine, is well suited for operations 
from rough airfields at high altitudes. 

The Wasp-powered Canadian-built C.C.F. Norseman Mark V 
was also specially designed for difficult terrain. It lands at 
68 m.p.h., has a service ceiling of 17,000ft and a range of 460 
miles. It seats ten, including the pilot and co-pilot. 

Catalina flying-boats ide services to outlying coastal areas 
which have no airstrips. 

Few helicopters are used in New Guinea. Their high cost 
rules them out for anything but special work such as oil explora- 
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tion. An American company, Bahamas Helicopters Inc., has 
recently been flying Bell 47s in a hunt for oil. 

Where there are no landing strips supplies. are dropped from 
the air by both the free-drop and “storepedo” methods. With the 
first the goods are in one bag inside another and dro without 
a parachute. The first bag may burst when it hits, but the 
inner one saves the contents. “storepedo,” as the name 
implies, is shaped like a torpedo and may or may not be 
to a parachute. 

safely dropped to settlers and prospectors for 
carried out major for the —— Petroleum — 
pany. An advance party was ten days’ march from the 
nearest supply source. Qantas dropped 38,000 oan nee 
plies and 40,000 Ib of other stores, including 22,000 Ib of 
dynamite, using storepedoes with and without chutes. 

Almost deen, aviation ye New Guinea. But for 
aircraft most of of the almost fa ot Bille Coach ond ether 
fields in New Guiriea (which have yielded some £60,000,000) 
would be still in the jungle. In the mid-twenties a rich field was 
discovered at Edie Creek. Most of the gold would have stayed 
there if Cecil John Levin had not opened up the field with his 
Junkers W.34s and G.31s. 

The Junkers flew the dredges in; they flew in the hotel for Wau 


to a 34-ton shaft for the mining machinery. 
for a mining town in the jungle wilds with 700 Europeans 
6,000 native workers. By 1931 the fleet was transporting nearly 
600 tons a month. That may not seem much today, but in 1931 
such a monthly total was more than all the other air fleets of 
the world, combined, had carried in the previous year. 
Junkers aircraft wo New Guinea’s gold. Now the wheel 
Airways, founded in 1948 by 
bby”) Gibbes, D.F.C. and Bar, 
DSO. has been running a charter service in the Sepik River 
area in north-west New Guinea. This 20,000-square-mile area 
i i urces of native labour. There white 
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recruiters go by Gibbes’s aircraft to sign up reformed head 
, hunters for work on the plantations. For this work, and for 
; cargo-carrying, Gibbes has bought three more Junkers. These 
One is in service. 
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Availability ... 
and Versatility ... 


The Westland Widgeon is the latest general-purpose, 
medium-size Helicopter to be built in Britain. It is a 
development of the famous and versatile Dragonfly and 
incorporates many of the well-tried and highly successful 
engineering features which have been responsible for 

the outstanding success of Westland Helicopters. 


With accommodation for four passengers and pilot—or two 
stretcher cases, medical attendant and pilot —it offers 
great possibilities for many civil and military roles. 


WESTLAND 


.+++.+.-The Hallmark of British Helicopters. 


Wessex 
Dragonfly ; 
Whirlwind 


WESTLAND AIRCRAFT LIMITED. + YEOVIL * SOMERSET. 
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(6) MERITS OF THE GNAT 


Versatility 


The Gnat jet fighter fills three separate and distinct roles — interceptor, 
tactical and naval. As an interceptor it carries two 30-mm. cannon, identifica- 
tion equipment, radar gun ranging, navigational and homing aid and V.H.F. 
(or U.H.F.) radio and standby set. In its tactical role, operating from 
reinforced grass runways, it carries two 30-mm. cannon and two 60-gal. drop 
tanks plus 2 x 500-lb. bombs, or 12 x 3-in. rockets or two Napalm bombs. 
Alternatively, it can carry two 30-mm. cannon and 18 x 3-in. rockets, or 
two 30-mm. cannon and 6 x 3-in rockets and 2 x 500-lb. bombs. 


As a carrier-borne fighter it has two 30-mm. cannon, standard naval instru- 
ments and equipment, one hour's internal fuel, or two hours’ fuel with 
external tanks; it requires no wing folding and therefore escapes the weight 
and performance penalties imposed upon conventional naval fighters, and 
takes up little stowaze space. 


IN SPEED, RADIUS OF ACTION, 
CLIMB, SERVICE CEILING — IN ALL 
IMPORTANT FEATURES OF FLYING 
AND OPERATIONAL PERFORMANCE 
THE GNAT LIGHT FIGHTER 

MORE THAN MATCHES 

THE CONVENTIONAL FIGHTER. 

ITS EXCELLENT STABILITY 

MAKES IT A STEADY AIMING 
PLATFORM. ITS SMALL SIZE, 
SIMPLE STRUCTURES AND SERVICES 
MAKE IT EASY TO PRODUCE 

AND MAINTAIN. 


WHERE THE GNAT ALSO SCORES 


Judged by conventional fighter standards, can be transported more easily, and 
the Gnat is less exacting in its airfield require- 


has a higher service ceiling, higher =" 
rate of climb and better manoeuvra- . , 
bility ; (4) is easier to produce; 


combines hard-hitting armament 
with exceptional stability at all (5))is easier to maintain; 


speeds ; 


(6) costs far less to buy and operate. 
Designed and Built by the Pioneers of the Light Jet Fighter 


FOLLAND AIRCRAFT LIMITED * HAMBLE + SOUTHAMPTON HANTS 
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CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views expressed by correspondents in these columns; 


the names and resses of the writers, not for publication in detail, must in all cases accompany letters. 


Credit to the Tu-104 
E radio, television services, daily newspapers, weekly and 
monthly magazines have now had their “informative” 
analyses on the Russian Tu-104. It is noticeable that a sour- 
grapes theme is evident in most of these. 

The fact that the aircraft incorporates many components of its 
military parent, the Badger bomber, is one feature analysed 
derogatorily, yet Britain would obviously give her left arm if 
the Victor bomber could have windows inserted in the fuselage 
and enter service with the airlines. No, it is not as simple as 
this and in the Russian case it is no mean technical achievement 
that so many major components have been used on two widely 
differing types. 

Many reviews, pointing out that the aerodynamic design of the 
Tu-104 is “contemporary rather than advanced” comment that 
it has little to teach the designers of the Boeing and Douglas 
Jetliners. Although true, this is as useful as stating that the 
Comet 4 will have little to teach its successor of 1984. If the 
Tu-104 is compared with the Comet 1 and Avro Jetliner, surely 
nearer the mark, then its achievement is more readily apparent. 

Finally, the aerofoil section of the wing has been decried 
because of its relatively high thickness/chord ratio and, in 
particular, the well-cambered leading edge. Now an aircraft 
that “will land slowly and not burn up” was propounded year 
in and year out by the late C. G. Grey, and few disagreed with 
him. Yet, when the Tu-104 appears with a wing section 
obviously retained because of its relatively good low-speed 
qualities compared with those of the nearly symmetrical aero- 
foils on contemporary British and American aeroplanes, it is 
criticized. 

The low approach-s and manceuvrability of the Tu-104 
when it landed at Lon Airport was the subject of admiration, 
and my guess is that this will prove a popular feature with 
pilots if the aircraft is offered to the airlines of the world. A 
cabin-full of passengers too, in time to come, may have cause to 
thank the Tu-104 for a low landing speed rather than an addi- 
tional 50 m.p.h. cruising speed. 

Taking into account the many and varied compromises which 
go to make up an aeroplane, the Tu-104 is an airliner of which 
any country would be proud. So let us be magnanimous and 
give due credit where credit is due. 

» S.E.19. Maurice F. ALLWARD. 


Sturgeon Confirmed 
W ITH reference to the nog! aircraft” seen by Mr. D. B. 
Minterne over the R.A.E. on April 18, your suggestion 
that it could have been a Short Sturgeon was, in fact, quite 
correct. From my viewpoint the target-tug “warpaint” and even 
the “contra-props” were easily visible. 
Farnborough, Hants. Timotnuy C. CaRBuRY. 


Pioneer Postscript 
ITH reference to the caption on page 550 of the May 11 
issue, accompanying the Prestwick Pioneer and Twin 
Pioneer photographs, I would like to point out that the “Twin” 
depicted in the formation is in fact the second production machine 
—* which made its first flight on April 28, at 1740 hr 
You may also be interested to know that a “stable-mate” of the 
Boeing YC-97] has been to Europe on a route evaluation flight. It 
is a Lockheed YC121F which landed at Prestwick in the late 
evening of May 11 and left again the following morning. 
Ayr. Davin REID. 


Those Unidentified Flying Objects 

N° doubt many readers have joined me in having a good laugh 
over the latest “official answer” to a flying saucer report. 

We have been told that the Swedish pilot who thought he was 

chasing some unidentified shining object was in actual fact on 

the tail of the planet Venus. 

_ How much longer is officialdom going to insult the people’s 

intelligence with such nonsensical statements? Have those 

concerned bothered to take a real look at just where Venus lies 

from Earth? 

I’m certainly not going to say that the U.F.O.s—may I use 
this American term for the objects in the place of that originating 
from the kitchen?—are propelled by little green men with purple 
domed heads. Neither am I by any means affected by the 
majority of so called siti certainly not by the vast 


majority of photographs so far published. Perhaps the most 
by an oe 


reliable of the last-named are those taken erver in a 


Swedish airliner and shown on the newsreels around Christmas. 
This, and the occasional other good report, does lead me to 
believe that there are some things for which there is either no 
answer or for which security has found reason to have security 
placed upon itself. 

Leonardo da Vinci told the world too soon that man could 
fly, but perhaps if life exists elsewhere others were more pre- 
pared to accept the idea at that stage in history. What a lead 
they would have gained by this time! People have always been 
slow to accept what more informed members of our species have 
had to say. One day, perhaps, we shall credit Wells and Verne 
—as far as aviation is concerned—with even greater foresight 
than the late Billy Mitchell, who saw in the 1920s what men 
were going to do 30 years later. 

Many books have already been written about U.F.O.s, but we 
are still really little the wiser. Hallucinations; cloud forma- 
tions; freaks of weather; radar and imagination; balloons. True, 
these and other stated reasons cover many of the sitings 
They do not, however, give every satisfaction. 

If a new secret weapon was born in the U.F.O.s, then it has 
been guarded far better than a great many of the world’s top 
secrets (including the A-bomb). 

I am sure that one day a real answer will be given—and I 
believe that it will give the world quite a start. 

Falmouth, Cornwall. J. E. REYNOLDs. 


The D.H.9—American Recollections 


i the very excellent series of articles you have been running on 
the D.H.9, there is a statement by Mr. Bruce that might have 
a little amplification. On page 423 of the April 13 number he said 
that Belgium was the only one of our allies to use the D.H.9 
operationally—had the war lasted longer than it did a great num- 
ber of American built D.H.9s wo have been used by the 
American Expeditionary Force. 

I remembered that the U.S. Naval Northern Bombing Group 
had been flying D.H.9s and checked my memory with History 
of United States Naval Aviation, by Turnbull and Lord, where 
it says on page 140 that during October 1918 Capt. Hanrahan 
(the ate me officer of the Northern Bombing Group) had 
three Capronis, four D.H.9s and seven D.H.4s actually flying. 

‘The Northern Bombing Group was divided into two parts, one 
with Navy personnel doing night bombing and one with Marine 
Corps personnel doing day bombing. Marine Day Squadron 9 
carried out its first raid on October 13, 1918. 

As the enemy began to weaken, the group was attached to the 
Fifth Group of the Royal Air Force and raided over canals, rail- 
roads, supply dumps and airfields, completing eight raids in 
Belgium during October. During October and the first eleven 
days in November, the Naval personnel of the group on night 
bombing dropped 22,000 lb of bombs, while the Marine 
personnel, during day bombing, dropped 11,000 Ib. The differ- 
ence in the poundage was mainly due to the smaller size bombs 
used in day bombing. 

As the Capronis were practically useless, this bombing was done 
in the D.H.4s and D.H.9s—principally the latter. The D.H.9s 
er egg were American-built planes that were assembled at 

‘ouillac, France, Naval Air Station. I was at that station earlier 
in the year and they were assembling American built D.H.9s with 
Liberty engines. 

I notice that Mr. Bruce says that he is going into the history 
of the Liberty engine in some detail in the next article in the 
series and possibly this item on the operational use of the plane 
may be of interest. 

New Haven, Conn. J. A. Morrtrt, 

President, the Connecticut Hard Rubber Co. 

[The first part of Mr. Bruce’s article on the D.H.9A and its 
Liberty engine appears on pages 641-644 of this issue.—Ed.] 


A Mauve One 

N connection with Mr. M. P. Sayer’s letter regarding the 

D.H.9 in the May 11 issue, here is a photograph [unfortunately 
a little too small for satisfactory reproduction.—Ed.] of G-AACP 
in 1937. I photographed the machine at Hanworth on Empire Air 
Day and it was then still in its pale mauve colouring, with 
top deck and lettering in a darker shade of the same colour. 

An interesting feature clearly visible is that the aircraft had 
been converted into a three-seater with separate cockpits. The 
registration on the wings is also very closely spaced. I did not 
see G-AACP in the air on this occasion but it was outstanding 
on the ground in its unusual and vivid hue. 

South Benfleet, Essex P. M. H. Lewis. 
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THE INDUSTRY 


Fairey Weapon Liaison 


For the last five years general manager of the Fairey Aviation 
Co. of Australasia . Ltd., at Bankstown, Sydney, A. Cdre. 
Cc. B. Wincott, C.B.E., RAF. (Retd.), has recently been 
appointed liaison officer to the 

weapon division of the Fairey 

Aviation Co., Ltd.; his head- 

quarters will be at the com- 

= London office, 24 Bruton 

Wil. A.Cdre. Win- 

cott’s Service career has been a 

long and distinguished one. He 

was commissioned the 

R.N.A.S. and learned to fly in 

1916, transferring to the R.A.F. 

in 1922. He joined the A. and 

A.E.E. in 1929 after serving on 

aircraft carriers in the Medi- 

terranean. Shortly before the 

war he went to the Royal Aus- 

tralian Air Force on an 

exchange posting and from 1941 

to 1944 he was Officer i/c West 

. Coast, British Air Commission, 

A. Cove, Wenseet, U.S.A. He went to Moscow in 


1946 as British Air Attaché, a post which he held until 1948. 


Digital Techniques in Aerodynamics 


‘THE National Physical Laboratory has awarded to Racal 
a Ltd., of Bracknell, Berks, a ——— for the design 
and supply m special-purpose electronic timing and recording 
equipment. 

To be used by the Laboratory in connection with aerodynamic 
research into flight at very high speeds, it is intended to give 
precise measurements of the speed of propagation of shock-waves 
at various points in a shock-tube. Extensive use will be made of 
digital counting techniques, a subject in which Racal Engineering 
have considerable experience, and the equipment will incorporate 
a number of standard Racal digital units. ese will be assembled 
as a micro-second counter-chronometer and as digital precision 
delay generators, themselves self-contained items of equipment. 

The measurements given by the timing and recording equip- 
ment are displayed and photographed on a bank of oscilloscopes. 


Canadian Dowty Appointments 


FROM Dowty Group, Ltd., comes news of several senior 
appointments in their Canadian subsidiary, Dowty Equip- 
ment of Canada, Ltd. 

Mr. I. M. Hamer is to be vice-president and eral manager. 
Aa engineering graduate of the University of Toronto in 1937, 
Mr. amer joined Dowty Equipment Ltd., in from 
Handley-Page, Ltd. Returning to Canada in 1941, he was chief 
engineer of the Canadian company for ten years before being 
elected to the board as technical director. 

Mr. Robert B. McIntyre becomes director and assistant general 
manager. Graduating from the University of Toronto in 1936, 
Mr. McIntyre came to England where, at Cambridge University. 
he mead aeronautical studies until 1938, when he returned 
to Toronto as a lecturer. In — he joined the Massey-Harris 
Company and was in charge of engineering at their aircraft 


division. In 1943 he became project engineer with the 
de Havilland Aircraft of Canada, Ltd., and after the war he held 
a succession of responsible posts there. He ultimately organized 
the company’s engine and airscrew facilities and became manager 

of the engine division. 

Mr. H. G. Dowton is to be secretary-treasurer of the Canadian 
company. Educated in Toronto, he served with the R.C.A.F. 
during the war as an aircrew engineer officer. On his return 
from overseas in 1945, he was articled to a firm of chartered 
accountants, receiving his C.A. in 1950. He joined Dowty 
Equipment of Canada in 1951 and has been accounting manager 
until his present appointment. 


Orenda Test-pilot Post 


chief test pilot to Orenda gines, Ltd., 
ton, Ontario. A specialist in engine-development flying, 
Mr. Cooper-Slipper has done 
the bulk of test flying on the 
Orenda series of engines. His 
appointment coincides with the 
inauguration of a test pilots’ 
department at Orenda; also on 
the flying staff is Len Hobbs, an 
ex-R.A.F. test pilot who joined 
the company recently. 
Cooper-Slipper had previously 
been on loan to Orenda from 
Avro Aircraft, Ltd. He has over 
18 years’ professional flying 
experience. An R.A.F. fighter 
pilot in the war, he was credited 
with nine enemy aircraft shot 
down and was awarded a D.F.C. 
He commanded a high-altitude 
test unit in Egypt from 1942 to 
1944, and retired with the rank 


began test flying, a few months 
later. a has 3,500 hours of 
credit. 


Mr. Cooper-Slipper. 
flying on 55 different types of aircraft to his 


Tecalemit Reorganization 


‘THE Plymouth headquarters of Tecalemit, Ltd., announce a 
number of appointments within the organization. Mr. 
L. R. Hedgcock has been made divisional rwy" (regions) and 
Mr. G. W. Ely becomes his assistant. Mr. D. A. M han is to 
be manager of the London and Region; Mr. J. J. Bell, 
M.I1.Mar.E., is appointed manager of the Scottish and Northern 
Ireland region; Mr. J. E. Drinkwater becomes deputy general 
factory manager. Mr. E. G. Simmons is appointed technical 
manager, responsible for the design and development of garage 
equipment, and for fire-fighting equipment for Foamite, Ltd., the 
Langley, Bucks, Tecalemit subsidiary. Mr. R. R. Parker is to be 
manufacturers’ divisional manager; Mr. D. G. Thorpe, formerly 
aviation representative, has also now een over supervision of 
the motor manufacturer business. = G. Maxfield. 
becomes industrial manager, and Mr. Bruce has been 
appointed sales administrator. 


Londes Gliding Club: Annucl General Meeting: 
. Popular Flying Association: Annual General Meeting. 
of Instrument Technology: Annuol General Meet- 
aod Lecture. 
Club de Chombéry: Air Rally. 
. Zoute Aviation Club: Third international Rally. 
-8. Institute of Transport: 1956 Congress, Southport. 
. College of Aeronautics, Cranfield: Open Day. 
. Royal Air Forces Association, Northern Ireland H.Q.: 
Display, R.N.A.S. Sydenham, Belfo:t 
10. Leicestershire Aero Club: At Home. 
. Palmero Aero Club: Eighth Tour of Sicily. 
6. R.N.A.S. Eglinton, Northern ireland: At Home. 
. Popular Flying Association: Notional Air Rally, Shoreham. 
. Federation of Belgian Aero Clubs: International ww 
20. Institute of Navigation: “Crossing Antarctica,” 
George Lowe. Navigation problems outlined by $/L. Joke 
ews 
. Royal Netherlands Aero Club: Air Tour of Holland. 
23. RN. Air Electrical School, Worthy Down, Winchester: At 


Home. 
. Elstree Flying Club: At Home and Flying Display. 


FORTHCOMING EVENTS 


. Ro Netherlands Aero Club: Seventh Competition for 


Club of — — Air Rally. 

- Pescara Aero Club: Fourth Annunzio Trophy. 

. World Gliding Championships, St. Yan. 

. Aéro-Club de Basse Normandie: Ninth Air Rally. 


Royal Aero Club: Private Ralty. Le Baule. 
. OSTIV: Sixth Congress, St. Y: 
July 7-9. Royal Aero Club: Private Rally, Deauville 
July 14-15. Aero Clubs of Trento and Bolzano: Eighth International 
Tour of the Dolomites. 
July 14-15. Dusseldorf Aero Club: Air Rally. 
July 14-25. my Gliding Competitions, for the Coupe Jacques 
‘coeur, Bourges. 
July Belgian Aero Club: International Gliding Competi- 
July 15. 


Hy Aes : Garden Wisley. 
Sept. 


3-9. SBAC Display, (“Public” days, 7th, 
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Serving the World’s Aircraft 


An HML Test Rig at 
London Airport on a 
BOAC Constellation 


HML Hydraulic Test Rigs, both mobile and static, have created a very considerable volume 
of interest. During the past twelve months Test Rigs have been supplied to the following. 


B.O.A.C. 

Royal Aircraft Establishment, Farnborough. 
De Havilland Propellers Ltd. 

Bristol Aeroplane Co. Ltd. 

G.E.C. 

Short Bros. & Harland Ltd. 


This is significant witness to the tremendous interest that HML Test Rigs have aroused. 
They will service a// types of aircraft and components and give absolute accuracy on pres- 
sures and flows. Pre-setting for any type of aircraft takes only 15 seconds, and they can 
be supplied with either diesel or electric power units. : 


At the moment a large number of orders are in hand for both mobile and static rigs and 
other HML products. Aircraft manufacturers and operators are cordially invited to dis- 
cuss their problems with us. 


@54/408S (ENGINEERING) LTD. AIRCRAFT DIVISION 


% Mobile and Static Hydraulic Test Rigs for Aircraft and Components % High Speed Gear Boxes 
% Hydraulic Equipment for Guided Missiles %& Hydraulic Power Units for all purposes 
%* Piston-type Accumulators 


466-490, EDGWARE ROAD, LONDON, W.2. TELEPHONE: PADDINGTON 0022 (12 lines) 


a 25 May 1956 
AMO 4 
=. - 
pet 4 


Three aspects of the recently re-opened Southern California 
Co-operative Wind Tunnel: the main control room (above); the fans 
(right) and the model carts (below), showing the supersonic, transonic 


and subsonic carts from left to right. 


Pasadena 
Expansion 


N Flight of May 4 there was a detailed description of the new 
Aircraft Research Association wind tunnel near Bedford. In 
the leading article to that issue we commented on the fact 

that, although this is the first large, high-speed tunnel to be built 
in Britain on a co-operative basis, such a facility has been avail- 
able to the aircraft companies of California since World War 2. 

The Southern California Co-operative wind tunnel was con- 
ceived in 1940; it was originally financed in the ratio of Douglas 
and Convair one-third each, Lockheed and North American one- 
sixth each. In 1948 half of Convair’s share was purchased by 
McDonnell. The original tunnel was a 12,000 h.p. subsonic 
installation and it has been operated for eleven years, on a non- 
profit-making basis, by Caltech. The original cost was $2.5m, 
which in those days was worth about £600,000. 

In 1951 the owner-companies authorized an elaborate modifi- 
cation programme to give the tunnel transonic and supersonic 
capability. There are now two 20,000 electric motors each 
driving two fan and the upper Minch oumber limit has 
been raised to 1.8 tunnel can be operated at pressures from 
0.1 to 4 atmospheres and models can be mounted in subsonic, 
transonic or supersonic carts each of which forms a complete 
working section. The working section has a width of 11ft 3in 
and a height of 8ft 6in (the transonic throat is = smaller), 
and models of up to 8ft span can be accommodated. 

The rebuilt tunnel was dedicated on April 25 of this year and is 
certainly one of the most valuable tunnels available to any private 
manufacturers. Cost of the modification was $8m, and the re- 
placement cost of the complete tunnel—at today’s prices—is put 
at $14m, or £5m. 


THE TUBE WIND TUNNEL—A PROPOSAL 


wind tunnel varies directly with the Mach number and 
with the square of the Reynolds number. In recent years 
both these factors have been rising rapidly, so that today the 
provision of a transonic or supersonic tunnel capable of accom- 
modating a fair-sized model is a major undertaking 
There are, of course, several quite different types of tunnel. 
The closed-circuit, fan-driven tunnel is probably the most 
efficient and the cheapest to run but it is also the most costly; in 
our issue dated May 4, for example, we reported on a new waned 
at Bedford costing between £1.3m and £1.5m contributed by 14 
of the biggest companies in the British aircraft industry. Possibly 
the cheapest type of continuous tunnel is the injection tunnel 
energi by turbojets. Particularly if the engines are already 
available, the capital cost of such an installation ma 4 be no more 
than perhaps £150,000 (or less, according to size of the working 
section), but the operating cost is exceedingly high. Although 
such tunnels leave much to be desired, they have been constructed 
by several British companies owing to their low capital cost. 
Other comparatively cheap alternatives are the intermittent 
tunnels, in which the working section is part of an open-ended 
tube attached at the appropriate end either to a pressure vessel or 
to a vacuum chamber. In either case the tunnel can run only dur- 
ing the time taken for the pressure accumulator to discharge to a 
particular minimum pressure (well above atmospheric) or for the 
vacuum flask to reach a maximum internal pressure which is still 
substantially less than that of the surrounding atmosphere. 
In his paper Prof. Ludwieg compares the constructional cost 


QO wee things being equal, the power required to drive a 


AERODYNAMICISTS have doubtless dreamed of meeting an Oriental 
ee oe “Look, mister, I got nice tunnel, very cheap, 
eynolds number, big Mach number, self-governing, you buy, yes 
The pedlar now seems to have materialized as Herr. H. 
essor in the mechanics department at Gottingen 5; 
laminar flow. (rst sight his tube tunnel” seems tobe the most 
economical method yet devised for obtaining fair measuring times at 
Mach and Reynolds numbers. 


of a pressure accumulator and a vacuum vessel. His conclusions 
are—naturally enough—that the vacuum vessel is the more 
expensive, but his ratios of cost are much higher than previous 
estimates; for a 10:1 pressure ratio he quotes 630:1. The assump- 
tions made in determining the costings are not published but, 
irrespective of the figures themselves, there is no denying that the 
trend they reveal is generally admitted. Unfortunately, in a pres- 
sure-accumulator tunnel, it is exceedingly difficult to maintain 
constant still pressure and temperature upstream of the working 
section; in contrast, the vacuum tunnel can draw air from the 
atmosphere, so that this requirement is met automatically. It is 
chiefly for this reason that vacuum tunnels are found much more 
frequently than are pressure tunnels. 

‘Yet another alternative to the more conventional types of tunnel 
is the shock tube, which basically consists of a long tube sealed at 
the ends, divided into two portions by a thin diaphragm so that 
the gas pressure in one portion of the tube can be raised well 
above atmospheric while the other portion of the tube is 
evacuated. When the diaphragm is ruptured a compression 
shock-wave travels down the previously evacuated portion of the 


> 
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Fig. 1. In its simplest form the tube wind-tunnel consists of a storage 
tube connected to a con-di (Laval) nozzle N, and a working section W, 
the end being sealed by a quick-acting valve V. 


tube and a rarefaction wave moves back through the region of 
high pressure. The two wave fronts together accelerate the 

in the tube to a common velocity, which is maintained until 
turbed by the return of the wave fronts after they have been 
reflected from the ends of the tube. Although very cheap to build 
and operate, the shock tube’s usefulness is severely limited in 
practice, owing to the considerable growth of boundary layer and 
to the fact that only very brief measuring times can be obtained. 
Normally, shock tubes are of value only in providing for pictorial 
representations of flow by schlieren or similar methods. 

As far as one can determine without actually using such a 
of equipment, the “tube wind-tunnel” proposed by Prof. Ludwieg 
seems an extraordinarily attractive concept. e first sketch 
(Figure 1) shows the tunnel to consist simply of a suitable piece 
of tube closed at one end to form a pressure accumulator. At the 
other end is the working section, which can be of any suitable 
subsonic, transonic or supersonic profile. Downstream of the 
working section the tube itself comes to an end at a plain orifice, 
which, at the start of each run, is sealed by a suitable form of 
valve. This valve must be of such a design that it can open com- 
pletely in a very brief period of time. 

Sudden opening of the valve produces rarefaction waves at the 
tunnel orifice; these waves travel into the tunnel and become 
intensified in a con-di nozzle immediately upstream of the work- 
ing section. The wave-fronts reach maximum intensity in the 
throat of the nozzle, and at this point the os of the air escaping 
from the tunnel first becomes sonic. When this occurs, no more 
rarefaction waves can pass through the con-di nozzle, and those 
already inside the tunnel are attenuated by the upstream part of 
the nozzle (which the waves “see” as divergent) and then travel 
smoothly along the entire length of the pressure-accumulator 
portion of the tube eventually to be reflected from the far end and 
travel back to the con-di nozzle and working section. 

As the storage tube is of constant diameter it can be shown 


STORAGE TUBE 

Fig. 2. A more refined form of the tunnel, showing a subsonic diffuser 

D,, a screen S, a fine adjustment bleed valve F, and a supersonic 
diffuser D,. The other portions are as in Fig. 1. 


R.Ae.C. COMMITTEES, 


‘THE Royal Aero Club announces the constitution of its various 
committees for 1956-1957, as set out below; also given are 
names of stewards, timekee and other competition officials, 
together with those of the F.A.I. representatives. 

THE COMMITTEE 

President.—Lord Brabazon of Tara. 

Vice-Presidents..—S. Kenneth Davies, Capt. Sir Geoffrey de Havil- 
land, Lord Gorell, Viscount Kemsley of Dropmore, Sir Frederick 
Handley Page, Whitney W. Straight, The Duke of Sutherland. 

Chairmen. —S. Kenneth Davies. 


lett, Air Marshal Sir 

K. Donaldson, Lt-Col. 
Cc. F. H. Gough, E. G. Kent, Mat RH. Maco, 
H. W. H. Moore, G/C. C. s. Morice, Maj. H. A. Petre, Maj. J. —— 
Lawrence Swan, J. C. C. Taylor, C. F. Uwins, F. Woodhead. 


Other Committees 


J. G. J. G. Crammond, E. S. Green- 
wood, Maj. Mayo, G/C. C. S. Morice, Maj. J. Stewart, C. F. 

Uwins, F Woosh 
ucas, Capt. J. G. 

enton, Taye, AR Walmsley, H. 
Wilkinson. 

Records, Racing and Competitions.—Air Chief Marshal Sir John 
Boothman, E. S. Greenwood, Maj. R. ‘ Mayo, Capt. H. S. Broad, 
E. C. Bowyer, P. I. A. Forbes, 
Cdr. A. Goodfe J Lyons, P. .% ‘Mayne, R. R. Paine, J. K. 


Quill, F. Rowarth, x. 
Private Flying and Air Teuring.—Air Chief Marshal Sir John Booth- 
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that, from the moment at which the rarefaction waves pass up- 
stream from the con-di throat to the moment at which the first 
reflected wave returns to the throat, the pressure, temperature 
and velocity of the air supplied to the con-di nozzle (and hence 
to the working section) are maintained constant; thus the tunnel 
is self-regulating. 

In his original paper the author described the ormance of 
a tube tunnel with a storage length of 300m (984ft) charged to an 
absolute pressure of five atmospheres (about 59 Ib/sq in gauge 

pressure), the speed of sound being taken as 333m/sec (about 
1,092ft /sec). He chose the case in which the flow in the storage 
tube is accelerated by the rarefaction waves to approach the con-di 
nozzle at a steady Mach number of 0.555. ith such a tunnel 
operated in such a manner the of steady flow, and hence 
the measuring time, is calculated to be 1.64 sec. This should be 
ample for most of the quantitative types of measurement, provided 
modern methods of data sensing and reduction are employed. 

In its simplest form (Fig. 1) the tube tunnel suffers from cer- 
tain disadvantages; one is that the pressure ratio (still pressure 
divided by atmospheric pressure) must be as great as the expan- 
sion ratio of the con-di nozzle. The restriction can be overcome 
easily enough by incorporating a supersonic diffuser downstream 
from the working section, as in Figure 2. This diffuser has no 
effect on the self-regulation of the con-di nozzle, but it slightly 
increases the time taken to settle down to steady-flow conditions. 

A more serious drawback is caused by the boundary layer, 
which flows into the con-di nozzle and alters the latter’s contour 
sufficiently to make it impossible to obtain a perfectly parallel 
jet. A ial cure can be effected by reducing the Mach number 
of the air flowing towards the nozzle and then increasing the area 
ratio of the nozzle, to intensify the acceleration in the convergent 
— and so greatly reduce the thickness of the boundary layer. 

aturally, the interior of the storage tube and nozzle are made as 
smooth as possible. A further improvement, shown in Figure 
is the insertion of a subsonic diffuser between the storage tube 
the nozzle, together with one or more screens at the point of 


minimum flow velocity. 

Unfortunately the lost in the boundary layer prevents 
the achievement of perfectly constant still pressure. Where the 
measuring time is short the variation can be neglected, but, for 
longer measuring times and higher Mach numbers, an additional 
device is needed to stabilize the still pressure. A theoretical solu- 
tion would be to employ a variable throat in the con-di nozzle, 
but Figure 2 shows a more practicable alternative. A small pro- 
portion of the flow is bled off through a rapidly adjustable valve 
upstream of the nozzle. It is suggested that the programme of 
valve position could readily be found empirically. 

The author of the paper concludes with an outline of experi- 
mental techniques for the tube tunnel and also points out that it 
may be necesary either to cool the model under investigation or 
warm the air in the storage tube. He also emphasizes that the 
working section can be subsonic or supersonic, and that the 
figure of 1.64 sec measuring time is only a rough indication of 
what could easily be obtained from a tunnel of about 3ft diameter. 
In really large installations it is suggested that measuring times 
of 5 to 10 ot should quite readily be obtained. 
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man, R. G. Kent, Maj. H. A. Pi J. C. C. Taylor, ©. 
Berens, W. H. Byars, J. R. Cory, E. S. Davies, J. J. 
4 . N. Somers, A. G. a 
Gazette.” R ent, Geoff Dorman 


Lendonderry House Maintenance.—G/C. C. S. Morice, G/C. J. F. 
H. du Boulay, Miss N N. Collins. 
N.B.—The chairman of the Club, Mr. S. Kenneth Davies, is an 
ex officio member of all committees. 
Stewards of the Club 
H. W. H. Moore, Maj. H. A. Petre, The Duke of Sutherland, F. 
Woodhead. 
Officials for hace Races and Competitions 
—P. B. Mayne (chief timekeeper), Maj. J. W. Barber, 
A. 1G Gibbons, Maj. Gen. A. H. Loughborough, 
umby 


BD. R R. Wilson. 
F.A.L 
Capt. K. J. G. Bartlett (president), “9 R. > Mayo (vice-president 
and sporting), P. A. Wills ), Col. R. L. Preston (touring), Maj. 
T. W. Willans (parachuting), A. F. Houlberg (models), Sir Harold E. 
Whittingham (medical). 
Other 
British Gliding Association.—M. O. Imray. 
eg of Model Aeronautical —M. O. 
The Popular Flying Association.—J. C. C. Taylor. 
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CERROBEND 


Fairey Detta 2 Viscount Valiant Wulcan Viking Comet Britannia’ 
Brabazon Lincoln. Lancaster Halifax’. Mosquito Beaufighter Spitfire 
Hurricane Vampire Hunter Swift Victor Hastings York | 

Ambassador Dove Heron Whirlwind Princess etc 
| “Send your tube problenis to: 


Mining and Chemical Products Ltd- 86 Strand London WC2- Phone Temple hid 6511 


70-76 ALCESTER ROAD SOUTH KINGS HEATH BIRMINGHAM14 Telephone: HIGHBURY 2281 
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Where drama ts out of place 


Wind-tunnels, computers, slide rules and test-rigs are all 
very well, but the only final test of an aeroplane is to fly it. 

It does not need vast equipment to work out in advance 
how far, fast and high an aeroplane can be expected to 
fly, but not even the resources of our research establish- 
ment at Warton can precisely predict how it will do these 
things. The final verdict must come from the test pilot 
who flies it, backed up by the records of the instruments 
carried on every flight. 

Ingeniously compact and versatile though these instru- 
ments are, there is never room enough to record at one 
time all you want to find out. Planning has to begin long 
before the first flight of the first prototype. Thereafter 


every single flight has a planned purpose, though there 
must always be enough flexibility about the plan to let 
unexpected findings be explored. 

But whatever the instruments say, the last word lies 
with the test pilot. Unless an aeroplane does all it has to 
do in a way that is acceptable to the human being inside 
it, it might as well never have been built. 

The job of the test pilot is one of great skill, extreme 
concentration and much less glamour than the films would 
have us believe. And however lonely his job may seem, he 
is very much part of a team—the team that has been 
working so hard and so long and so objectively to see that 
(in his own words) he has no moments of drama. 


Design starts from an attitude of mind 


“ENGLISH ELECTRIC 


aircraft | 


QUEENS HOUSE * KINGSWAY * LONDON * WC2 


Partners in Progress with Marconi’s and Napier in The ENGLISH ELECTRIC Group 
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CIVIL AVIATION 


HARD WORK ON THE RIVIERA 


HILE a full re of the recent I1.A.T.A. Technical Con- 

ference at San Remo, and of the helicopter group meeting 
which preceded it, will not be available for some ae it is now 
possible to record some of the important points raised. 

The primary purpose of the helicopter meeting (May 3 to May 
5), was to obtain the views of the industry on the position of the 
operators with respect to the “priority” problems raised at previous 
1.A.T.A. helicopter meetings. The operators were clear in their 
requirements: two types of helicopter were needed—one, a 25- 
passenger machine with a cruising speed of 100-125 m.p.h. for 
operation in and around cities, and rather faster for inter-city 
routes. Its range should be at least 100 miles with fuel reserves, 
and its direct operating cost should not be more than ten cents i 
seat-mile. The other should be a 40-50 passenger machine wi 
cruising s of 150 m.p.h. and a range of 200 miles (with 
reserves) for inter-city operations. Direct operating cost of this 
machine should be 6-7 cents per seat-mile. 

Operators were emphatic that future helicopters should be cap- 
able of safe operation from 200ft by 400ft spaces in city-centres. 
The manufacturers said that the smaller 25-passenger machines of 
the type specified could be available within three to five years, and 
that the larger 40-50 passenger type could be made available in 
about five years’ time—provided there was good promise of volume 
production. The meeting agreed on the sort of guidance that city 
planners needed with po to heliport facilities, and it was con- 
sidered that city administrations should be urged to plan now for 
their future heliport sites and facilities. 

Operators were being told by some manufacturers that multi- 
engined helicopters would be capable of one-engine-out operation 
with full payload—a potential which opened up a “whole new 
horizon of operating techniques.” It was further agreed that the 
need existed for the authorities to take into consideration heli- 
copter operations in all their advanced planning on traffic control 
matters, and that this could probably be best achieved by the 
— of special helicopter airways. 

J ery terms, the requirements for helicopter navaids were 
=5 ‘ole ab In the single en route case: the ability to fly a 
track which cleared obstacles by not less than 1.25 n.m. 
= (2) In the multiple en route flight track case: ability to 
fly parallel tracks separated by not less 4,500ft with not less 
than 2,250ft lateral separation. (3) In the terminal area: ability to 
fly parallel tracks separated by not less than 1,500ft, clearing 
obstacles by not less than 750K laterally. It appeared that one 
navaid of the “area-coverage” type was capable of meeting these 
exacting requirements, and it was noted that airborne aids of the 
Doppler type might have applications. It was considered encour- 
aging that trials had indicated the practicability of using the same 
area-coverage aid for instrument approach purposes. 

It was noted that, from the point of view of communications, 
U.H.F. and V.H.F. systems presented difficulties by their “line- 
of-sight” limitations, and that research establishments should 
thoroughly investigate means of communications which were not 
thus restricted. 

At the main I.A.T.A. Technical Conference, two speeches made 
at the opening session on May 7 contained points worthy of quota- 
tion. Col. C. Dougherty, head of the U.S.A.F. delegation, said that 
the main problem facing aviation today was the implementation 
by governments of recommendations made at international 
technical conferences. There was little 
disagreement among aviation technicians 
about what needed to be done—it was its 
ae by the authorities that was 
need There seemed to be lacking the 
means of bringing to the attention of the 
appropriate people in the various govern- 
ments the urgency of the problems which 
were so earnestly tackled and to which such 
technically excellent solutions had been 
developed. 7 
Capt. A. V. J. Vernieuwe, vice-president 

Sabena Belgian Airlines, who was 


Towards the end of World War 2 the American 
Budd company produced a batch of RB-1 
Conestoga transports, powered by Twin 
Wasps, the most unusual feature being the 
stainless- steel construction. This is the last to 
remain airworthy; it was purchased from Cuba 
(Q Airways) by Mr. Annibal Turbay of Bogota, 

Colombia. He has overhauled it and will use it 
in his cargo line 


Named after Sir Charles Bell, the famous Scottish doctor, this de 
Havilland Heron recently joined the two others used by B.E.A. for 
ambulance and local-service operations in Scotland. 


chairman of the Conference, said in his opening address that he 
was especially pleased to see military representatives present. 
The airlines owed much to military research and development, 
which had put into their hands the instruments of the airlines’ 
service to the community. He added that circumstances had now 
made the military and the airlines competitors for the use of air 
space, and that one objective of the present conference was to 
suggest ways of co-existence rather than conflict in this regard. 


YES AND NO 


A PROPOSAL by the U.S. Government to investigate the fares 


charged by American operators is being considered to see 
whether the airline industry’s profits are in proportion to the 
service it renders to the nation. The Air Transport Association, 


States its president, Mr. Stuart Tipton, does not oppose or fear an 


investigation of fares: on the other hand it does not endorse it. 
It does not oppose or fear it, it states, for the following reasons : 
(1) An investigation would prove that fares are “the best bargain 
buys” in the U.S. today; (2) it would show that, despite rising 
costs, fares in 1956 are at 1938 levels; (3) it would kill the notion 
about excessive profits—showing indeed the need for greater earn- 
ings; ay it would acquaint people with the industry's problems. 
A.T.A. does not, however, endorse an investigation of fares for 
the following reasons: (1) The industry would expend unneces- 
sary time and money on proving what is already known; (2) fares 
are regularly scrutinized by C.A.B.; and (3) such an investigation 
would create uncertainty at a time of heavy re-equipment burdens. 


NEW RULES OF THE AIR? 


HE Secretary for Air, Mr. Nigel Birch, announced in the 
Commons last week that as a result of the near collision 
between a B.E.A. Elizabethan and an R.A.F. Vampire near Daven- 
try on March 27 (see Flight, April 6) the Government are to 
review the procedures governing flights in the United Kingdom. 
The Air Ministry report on the incident showed that neither pilot 
was to blame. 
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CIVIL AVIATION... 


B.E.A.-CAMBRIAN AGREEMENT 


AS forecast in Flight for April 13, British European Airways and 
the independent airline Cambrian Airways have announced 
the integration of certain services to the Channel Islands and in 
the west country. Under the terms of a ten year agreement just 
signed, Cambrian will operate all Liverpool- Channel Islands ser- 
vices, and will introduce a service linking Manchester with Cardiff, 
Bristol and Jersey. 


WATCH THIS SPACE 


WE cannot recall when we last saw the price of an aircraft pub- 
lished in a magazine advertisement—at least not since the 
private-owner D.H. Moth advertisements of the 1920s. For a 
firm to commit itself in these days of ever-rising costs to a bold 
declaration of price almost—dare it be said?—lets the side down. 
We see in our U.S. contemporary Aviation Week that Fairchild, 
Fokker’s new production licensees in the U.S.A., are advertising 
the Friendship for a market price of £193 000. There is one 

ualification: “plug in radio units extra” "Fairchild now have 

riendship orders from three U.S . aitlines—West Coast (six), 
Mackey (two), and Frontier (six). 

Fairchild have announced their programme for Friendship 
production: five aircraft a month initially with capacity for 
acceleration to ten per month, and delivery of the first aircraft— 
manufactured to American standards—in October next year. 


SKYWAYS AT HOME 


HERE was a breath of the old days at Lympne on Wednesday 

of last week, where Flight spent the day as guests of Skyways, 
who were At Home to members of the British flying clubs. 

The Kentish field of Lympne, saved from the plough barely 
a year ago by this British independent, is one of the finest grass 
aerodromes in the country. We purposely avoid the word “air- 
port,” which is the proper description of Skyways’ Continental 
Coach-Air operations base, since the bustle and big business which 
the word implies seem far remote from the peaceful informality 
of Lympne. There is no doubt that Skyways are proud of their 
new base—pride which our charming Skyways hostess could not 
conceal when someone asked her whether the control tower was 
Ministry-operated. “Everything here,” she replied, “is ours.” 

About a hundred people, including some from France, had 
responded to Skyways’ invitation to lunch in the aerodrome’s 
country club, and the sight of 33 light aircraft—a remarkable 
turnout for a weekday—basking in the soft May sunshine, and the 
unobtrusive purring of Gipsies, had all the nostalgia of a pre-war 
club meeting. Any member of the A.B.A.C. can, thanks to Sky- 
ways, drop in at Lympne “for free” any time, and being a most 
convenient cross-Channel springboard, it is certainly to be busily 
frequented during the summer—particularly now that France has 
followed this country’s lead in not requiring Customs carnets of 
private tourers flying in from abroad. 


The scene at Short's Belfast fac- 
tory, where progress with the 
Britannia 300—three are seen in 
this picture—is keeping pace 
with parent production at Filton. 
The two 100s in the background, 
G-ANBA and G-ANBB, are being 
brought up to full production 
standard before delivery. 


BREVITIES 


tecent meeting of the Board of B.O.A.C. 
Certificates of Commendation were awarded to Ca E. H. 
Foote and Capt. O. S. Evans, of the Argonaut and York fleet, for 
their “exemplary devotion to duty” in ensuring the safe landing of 
York G-AGJC at Rangoon in August last year. 

* 


Movements at U.K. aerodromes in March numbered 17,700— 
a 31 per cent Che last year. 


Electronic Business Machines, Ltd. Aged 43, he held a num- 
ber of posts in any before pang Solartron in 1954. 


With elaborate ceremony stone of Idlewild’s 
£10m new terminal building has just been laid. It will be able to 
handle passengers from 140 aircraft at a time. 

* * 

C.P.A.L. have started an additional trans-polar service between 
Vancouver and Amsterdam. Unlike the existing twice weekly 
service, it will not extend from Vancouver to Australia and New 


* * 


The A.R.B. announces the issue of Notice No. 44 (third +o 
dealing with Dove spars; and Notice No. 49, dealing with the 
manufacture and inspection of aircraft parts. 

* 

PanAm has filed with the C.A.B. a third-class tariff for its New 
York to Puerto Rico service. Unlike the transatlantic cut-rate 
fare (about to be considered by I.A.T.A. at Cannes) it is not 
subject to the approval of foreign governments. 


The new general manager 
of East African Airways— 
Col. M. C. P. Mostert, for- 
merly general manager of 
West African Airways. He 
succeeds Capt. M. Sorsbie, 
who retired recently. 
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An a mt between West Germany and Australia was 
initialled in Bonn on May 14. It will allow Lufthansa to fly to 
Darwin and Sydney, with reciprocal rights for Australian airlines. 

* * 

Big improvements to the airport facilities at Darwin have been 
put in hand by the Australian Government at a cost of £A100,000, 
and in addition a new £A22,000 operations building is being 
erected. The former will be finished later this year in time for 
traffic bound for the Olympic Games in Melbourne. 


THE LIABILITY 


AIRLINE operators who carry international passenger traffic 
know that if they deliver tickets to their passengers their 
liability in damages if their passengers suffer injury or death is 
limited by the Warsaw Convention and the Carriage-by-Air Act, 
provided they have not been guilty of wilful misconduct. The 
rules, however, declare that the ticket shall contain certain 


iculars. 

Recently, for the first time, a court was called upon to decide 
the position as to this “limitation of liability” when the particulars 
in the ticket delivered were incomplete. 

The plaintiffs against the airline concerned were two children 
aged three and four. They lived in Kenya. Their mother, a 
widow, was flying back to Kenya in an airliner scheduled to stop 
at Nice and Malta. While over Sicily, the aircraft went off course 
and flew into a mountainside, killing all the occupants. It was 
agreed that the contract between the mother and the airline was 
one for international carriage. Accordingly, the Warsaw Con- 
vention and Carriage-by-Air Act were applicable, and the ticket 
should have contained certain particulars, among them the names 
of the scheduled stopping places. The ticket did not, however, 
show the stopping places, and the plaintiffs contended that the 
defendants could not limit their liability to the sum of 125,000 
francs (£2,939), the limit provided by the Act and Convention. 

The judge said that under Article 3 of the Ist Schedule of the 
Carriage-by-Air Act, the airline operator should have delivered 
a ticket giving particulars of the agreed stopping places. The Act 
provided that the absence, irregularity or loss of the ticket did not 
affect the existence or validity of the contract, or that it should 
be subject to the Warsaw Convention. Nevertheless, if the carrier 
accepted a passenger without delivering a ticket to him the carrier 
could not avail himself of the provisions of the Convention limit- 
ing his liability. It was admitted here that, either carelessly or 
intentionally—there was no evidence to indicate which—the names 
of the stopping places were not on this ticket. The plaintiffs’ 
point, continued the judge, was a short one, namely, that if the 
ticket did not contain the matters the Article said it should contain 
it was not a ticket; therefore, the defendant airline was not entitled 
to limit its liability and the damages were at large. 

the other hand, the defendants argued that the natural 
meaning of the Article was simply this: it dealt with three 
matters, the absence of a ticket, the irregularity of a ticket, and 
the loss of a ticket, and said that none of them should affect the 
validity of the contract or the application to it of the rules of the 
Warsaw Convention. The Article then went on to deal with one 
of these three matters only, the absence of a ticket, and declared 
that if a carrier accepted a passenger without having delivered 
a ticket to that passenger, he should not be entitled to limit his 
liability for damages in respect of the injury to, or death of, the 
passenger. The second part of the Article, therefore, did not deal 
with the irregularity or loss of a ticket but simply with its absence. 

The defendants pointed out that, by way of contrast, in the 
next Article (Article 4), which dealt in the same way with luggage, 
the second part of the Ar‘icle referred to two of these three 
matters—the absence or the irregularity, providing that if there 
was no ticket, or if the ticket was deficient in certain particulars, 
then the carrier could not limit his liability. In the present case, 


25 May 1956 659 


Not a glimpse of the luxury airline cabin of the future, but the new 
BOAC. cinema (by Rank Precision) at London Airport. It will be used 
for training pilots and engineering personnel. 


Eagle has again been awarded the Government Medair trooping 
contract, which it has already been operating for two years, under 
which the British independent is responsible for the movement 
of troops and equipment in the Mediterranean and Middle East 
areas. Vikings, based in Cyprus, are used. 

* * 


No details of the agreements made between the U.K. and 
India during the recent London meeting have been made avail- 
able, but the joint statement said that satisfactory agreements had 
been reached, enabling Air-India and B.O.A.C. “to plan with con- 
fidence” their services for the next few years. 

* * 

Although flying on asymmetric power does not normally give 
rise to anxiety, the M.T.C.A. advise captains to notify the appro- 
priate air traffic control centre should an engine-failure situation 
deteriorate when flying over water or sparsely inhabited areas, 
so that a Search and Rescue aircraft can be provided as an escort. 

* 


A £1.8m radar contract has been awarded by the Canadian 
Government to the Raytheon Manufacturing Co. This is part of 
the Canadian Department of Transport’s programme to equip 
fifteen of Canada’s major airports with A.A.S.R.—airport and 
airways surveillance radar. Delivery will start early in 1958. 


OF AN AIRLINE 


A LAWYER discusses a recent case in which the “irregularity” of a 
ticket issued to a passenger killed in an accident was held to involve 
an airline in unlimited liability. 


said the defendants, there was a ticket; it may have been deficient, 
but it was there. The judge remarked there was, apparently, no 
English legal authority on the matter, but exactly the same point 
had been taken in the United States in the case of Grey v. 
American Airlines Inc. under like-worded provisions. The United 
States court held that agreed stops need not be shown on the 
ticket and mere delivery of the ticket without the required 

iculars was sufficient for the purpose of giving the carrier the 
imitation of liability under the Warsaw Convention. 

The judge said that he had no doubt in coming to the same 
conclusion. He added that there was another matter of importance 
in connection with damages. The defendants’ contention was 
that only the actual financial loss which had been caused to the 
two infant plaintiffs by the death of their mother could be taken 
into account. He considered, however, that a sum should also be 
allowed for the loss, in so far as it could be “quantified,” which 
these two children had suffered of the care of their mother when 
they were at an age when they probably needed it most. In the 
result the damages awarded amounted to the sum of £2,420. 

From the point of view of airline operators carrying inter- 
national passengers, at any rate, the decision in this case was 
doubtless satisfactory. It will be remembered that the full par- 
ticulars which a passenger ticket of this kind must show are: the 
place and date of issue, the place of departure and of destination, 
the agreed stopping places (provided that the carrier may reserve 
the right to alter the stopping places), the name and address of 
the carrier or carriers, and a statement that the carriage is subject 
to the rules relating to liability established by the Convention. 
If an irregularity in any of these matters could give rise to an 
action to set aside the limitation provisions of the Convention, not 
only would the scope for this kind of action be greatly increased, 
but it might not be easy to draft a form of ticket which was safe 
from attack. Moreover, it is desirable that our law and that of 
the United States should be the same on this point. 

Of gourse, it is essential that the ticket should be delivered, and 
this requirement may cause some difficulty. For example, is it 
necessary to deliver a ticket to every passenger in the aircraft on 
a bulk booking? Probably, delivery to the agent of a passenger is 
sufficient. Again, the document delivered must be a ticket of 
some sort; and, while it need not contain the particulars already 
discussed their absence may, of course, afford some evidence that 
the document is not really a ticket at all. As was pointed out by 
the defendants in the foregoing case, the rule as to irregularity 
in the ticket is different in respect of the carriage of goods. Not 
only must an Air Consignment Note be delivered for goods but 
it must also contain the required particulars if limitation of liability 
is to apply and the same rule applies to luggage tickets for 
passengers’ luggage. 

Needless to say, in spite of this decision, airline carriers would 
always well to tickets do, in fact, 
contain the parti S$ requi e¢ Warsaw Convention and 
the Carriage-by-Air Act. 
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Royal Air Force and 
Fleet Air Arm News 


U.L.A.S. Roll of Honour 


HE University of London Air Squad- 

ron, whose headquarters are at 48, 
Princes Gardens, London, S.W.7, is com- 
piling a roll of past members who lost their 
lives, and of those who were decorated, 
while serving in H.M. Forces from 1935 
onwards. Since it is now no longer pos- 
sible to trace many of these, information 
on names, rank, college, decorations, date 
of award and/or date of death which 
readers can supply would be much appre- 
ciated by the Commanding Officer of the 
squadron. 


No. 98 Sqn. History 


‘THE history of No. 98 Sqn. is being pre- 
pared and the Commanding Officer at 
Jever, Germany, B.A.O.R. 25, is anxious to 
obtain material covering the period be- 
tween 1918 and 1950. Any material sup- 
plied will be carefully treated and returned 
if requested. 


2nd T.A.F. Aerobatics 


FLIGHT Commander of No. 118 

Sqn. at Jever has been selected by the 
A.O.C.-in-C. 2nd T.A.F., Air Marshal the 
Earl of Bandon, as the official solo aero- 
batics demonstrator for the R.A.F. in Ger- 
many. He is F/L. K. Goodwin. His first 
appearance will be at the air display at 
Butzweilerhof on June 3, and he is also 
booked to appear at Strasbourg on July 1, 
Charleville on August 5, Avignon in 
September and Clermont Ferrand on 
September 25. 

The team chosen to re t 2nd 
T.AL. in air displays is drawn from No. 
93 Sqn. also based at Jever. It is led by 
the C.O., S/L. D. F. M. Browne, who 
formed the Sabre team which the present 
Hunter team has replaced. Other mem- 
bers are F/O. D. S. Chadwick, F/O. D 
Exley and F/O. B. A. E. Sanderson. 

No. 93 Sqn. was first formed in World 
War | and re-formed for experimental work 
in 1940. It later took part in operations in 
North Africa, Malta, Sicily, Corsica, Italy, 
Jugoslavia, Austria and tance. In 1986 
it was based at Celle. 


Arrest by Helicopter 
POSSIBLY the first arrest ever made by 

a helicopter crew occurred in Cyprus 
recently, after Cpl. P. J. Hale had been shot 
by terrorists while working in a hut just 
outside the guarded perimeter of Nicosia 
airfield. Two helicopters were actually in- 
volved in the operation. One had been 
standing by for air/sea rescue duties and 
the other was waiting for just such an 
eventuality. Minutes after the alarm was 
given both machines were airborne and 
helping troops to search the s 
area for the terrorists. 

A few minutes later one of the pilots 
spotted a man hiding in a tree and landed 
close by. The man was arrested and flown 
back to the airfield to be put under guard. 
The other machine flew round and 
examined people on the roads and indi- 
cated one suspect. 


Helicopters were extensively used in “Run Aground VII," a recent demonstration of amphibious 

warfare techniques at Eastney Beach, Portsmouth. It was staged for the benefit of Staff College 

students. Here Royal Marine Commandos are being flown in a Sycamore while a Dragonfly 
picks up a cargo net from the bow of a landing craft. 


Canberra Salvage Operation 
SOME 90 per cent of the wreckage of the 
Canberra which came down in the sea 
off Shoreham recently was successfully sal- 
vaged by R.N. divers from the salvage 
vessel Barfoss and the minesweeper Ding- 
ley. Inshore minesweepers also assisted in 
locating the wreckage after the position of 
the crash had been buoyed. The 
was landed at Portsmouth Dockyard. 


C.F.S Examining Wing 
‘THE M.E.A.F. is to be visited 


the 
C.F.S. Examining Wing, led by W/C. 
R. S. Radley, from next week until June 
29. The thirteen examiners, including two 
for helicopter pilots, will travel in a Valetta 
and visit Acrotiri, s; Amman, 
— Khormaksar, Eastleigh, 
enya; ” Bahrein, Persian Gulf; Habbaniya. 
Iraq; Nicosia, Cyprus; and Luga and 
Takali, Malta. 


Air Cadets in the U.S.A. 


NDER the 1956 International Air 

Cadet Exchange Scheme, 60 members 
of the A.T.C. and the R.A.F. section of the 
C.C.F. are to fly overseas for three-week 
tours this — Foy will leave 
London Airport uly 19, 25 flying to 
Canada, U. A. and ten to Euro- 
pean countries. 

The party in Canada will be guests of 
the Air League of Canada and will visit 
Montreal, stay 12 days in Vancouver and 
the Rocky Mountains and return wia 
Ottawa. The U.S.A. party will visit Wash- 
ington and then go to Chicago and spend 
ten days as the guests of the State of IIli- 
nois. They will visit some of the largest 
industrial plants, such as the Ford motor 
works, before returning east for four days 
in New York. In Europe, small parties— 
each of two cadets—will variously go to 
France, Holland, Italy, Norway and 
Sweden. 

While the visitors are abroad, 60 air 
cadets from foreign countries will spend 
three weeks touring the British Isles. This 
is the ninth year of the Air Cadet Exchange 


Air Marshal Sir Francis Fressanges, A.O.C.- 

in-C. F.E.AF., inspecting a USAF. 8-578 

(Martin-built Canberra) at Clark Field in the 

Philippines, during a recent informal gathering 
of Far East force commanders. 


Excelsior Air-Firing Banner 
ANEW device has been developed to en- 
able F.A.A. aircraft to take off with a 
furled banner target from an airfield or from 
a carrier deck, and to stream it in the air. 
Evolved by No. 802 Sqn. during its previ- 
ous formation at Lossiemouth, the device 
is based on the use, in the prototype, of a 
fluid flywheel from a 1937 10 h.p. car 
bought from a scrap yard for £4 10s. The 
towing cable is wound on a drum and a 
standard bomb-slip allows jettisoning at 


"The 
advantage of the new gear is that 
it allows banners to be flown off without 
obstructing the runway at busy airfields 
and makes it possible for a carrier to pro- 
vide its own target tugs and thus be inde- 
pendent of shore-based tugs. 


Joint Birthday 
OR the first time Nos. 2 and 3 
their joint birthdays toge' 
tly. Based at Geilenkirchen, ier 
held a drum-head service to mark their 
birthday and paraded their 
ther. No. 2 Sqn. is comman 
L. R. S. Mortley and No. ty S/L. 
Hutchinson. 


: 
/ \ 
A 
4 
| 
Scheme. 
- 
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ESTIMATED HOURLY COST OF 
OPERATING THE REDIFON FLIGHT 
SIMULATOR FOR TYPICAL FOUR 
ENGINED AIRCRAFT 

« 
Inspection and Maintenance 5 0 
Electric Power 3 
Periodic Overhauls and Spares 
Heat, Light, Air Conditioning, etc. 
Senior Instructor or Check Pilot with 
Engineer Instructor and Radio Aids 
Operator 5 
Direct cost/hour 
Hourly amortization (40,000 hours 
in ten years—£187,500 cost— 


includes building accommodation 
and installation) 4 


Simulator cost/hour £16 


SIMULATORS 


A Manufacturing Company in the Rediffusion Group 


int pos [9,000.00 


FLIGHT 


We arein the 
hot end of the 


TURBINE INDUSTRY 


AND CAN TAKE THE 
‘HEAT’ OUT OF YOUR 
PROBLEMS 


Specialists in the manufacture 
and repair of flame tubes, 
discharge nozzles, exhaust 
systems, jet pipes, insulating 
blankets, bellows, for aircraft, 
marine, automobile or other 
gas turbine developments. 


BURNLEY AIRCRAFT PRODUCTS LTD. 


Fulledge Works, Burnley, Lancashire, England 


Tel: 3121/2 and 3202 Burniey (3 lines). Telegrams: “AIRCRAFT” Burnley. 
REPAIR FACTORY—GROSVENOR ST., STONEYHOLME. TEL: Burnley 3184. 


Associated with AIRCRAFT AND co. LTD., 
™ NFREW, ONTARIO, CAN 3947/Bap 
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Rotary Transformer 
Frame D.2.2 Up to 
100 watts output, 
weight 5§ Ib. 
Manufacturers of: 
ROTARY TRANSFORMERS 


AIRCRAFT GENERATORS 
and 


AUTOMATIC CARBON PILE 
VOLTAGE REGULATORS 


ELECTRICAL PLANT SPECIALISTS 

NEWTON BROTHERS LIMITED 
HEAD OFFICE & WORKS; ALFRETON ROAD, DERBY 
Tel.: DERBY 47676 (4 lines). "Grams: DYNAMO, DERBY 
London Office: IMPERIAL BUILDINGS, 56 KINGSWAY, W.C.2 


the Model 7 Universal 


AvoMeter 


The world’s most widely used combina- 
tion e’sctrical measuring instrument 

ranges of on a 
S-inch hand-calibrated scale fitted with 
an anti-parallax mirror. Guaranteed 
accurate on D.C. and A.C. up to 2 Ke/s 
to the limits laid down in B.S.S. 89/1954 
for 5-inch scale-length industrial portable 
instruments. 


REGO. TRADE MARK 


differentiate 
supply, the 
being electrically interlocked. The t 


CURRENT: A.C. and a6 


Ac. 


to 10 amps 


VOLTAGE: A.C. and DC. 
0 to 1,000 volts 


RESISTANCE: Up to 40 megohms. 
CAPACITY: -0! to 20uFds. 


AUDIO FREQUENCY 
POWER OUTPUT: O—2 wotts 


DECIBELS: —25Db. to +16Db. 


List pri The instrument is self-contained, com- 
ones pact and portable, simple to operate and 
£ 10s. impossible to damage electrically. 
It is protected by an automatic cut-out 

x Thin. x 4) in. 


Siz in. bin against damage severe overload. 
Weight: $3 Ibs. (including leads) Vestous accessories are available for 
the wide range of measure- 

quoted above. 


@ Write for fully descriptive pamphlet 
Sole Proprietors and Manufacturers : 


AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
AVOCET HOUSE, 92-96 VAUXHALL BRIDGE RD., LONDON, S.W.1 Victoria 3404-9 
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4” TWO-WAY 


BUTTERFLY 
DATA VALVES 


Weight ... ome Ib. 1 oz. 
Nominal bore... 
Material ... ove one Light alloy 
Operating conditions: 
Through air pressure... 50 p.s.i. 
Through air temp. ... 280°C. 
Ambient temp. (max.) rc, 
Max. leakage oni 0-46 Ib./min. 
Pressure drop across valve: 
0-55* W.G. at 300 C.F.M, at N.T.P. 
W.G. at 600 C.F.M. at N.T.P. 
No. of ways—iN ods ow TO 
This valve forms part of a —OUT ... .. ONE 
Temperature Control System and mixes Actuator... Teddington Mk. 2 
the supply of hot and cold air to Time ove ose «+ 4&5 min. for full change-over 
give the desired temperature in on Vv. 
an aircraft cabin. It functions in the 
manner illustrated in the diagram Overall dimensions = wee 11-5" x 10-8" x 10-3 
and is capable of modulation between 
the three positions shown. 


From E 


° Maximum Heating Air to Cabin >| = 


TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES. Telephone: Merthyr Tydfil 666 
London Office: Colnbrook By-Pass, West Drayton, Middlesex. Telephone: Colnbrook 502-3-4 


FOLDING BACK 
DOUBLE SEAT 
40 Ibs. 


This neat light-weight double seat 
has all required features for travel 
comfort ; lever controlled adjusting 
back. Seat back can be folded 
forward for emergency exit, etc. 


Further details and dimensional 
drawings on applicetion. 


L. A. RUMBOLD & Co., Ltp., KILBURN, LONDON, N.W.6 


TELEPHONE: MAIDA VALE 7366-7-8 
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Cooler Cold Air Unit Fi 
a 

° Maximum Cold Air to Cabin ; 

° e 

° 

Maximum Cooling Air to Cabin | 

REGO TRADE Mana % 


AIRCRAFT ENGINEER 


PRESS DAY —Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 


FLIGHT 25 May 1956 


CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum §8/-, av line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Public Appointments, Tenders 5/- per 


li ini 10/-. Each paragraph is _—_ tely, name and address must be counted. All adver- 
be strictly and to FLIGHT Classified Advertisement Dept., Dorset 


House, Stamford Street, London, 8.E.1. 

Pestal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd. 
and crossed & Co. 

Trade Advertisers who use these columns regularly are azo eRowed 0 Ginsount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application 

Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 


charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to “‘Box 0000, c/o Flight,"’ Dorset House, Stamford Street, 
London, 8.E.1. 


The Publishers retain the t to refuse or withdraw advertisements at their discretion and do not lability 
for delay in publication or clerical or printer's errors although every care is taken to avoid 


FLYING HELMET No. 103 (cs itlustroted). Serviceable 
helmet for club flier. ideal for those not requiring elec- 
treal intercom. Ear pockets made to take Gosport tubes 
C/Ne. 214. Weight 8 oz. in brown only. Sizes to 
£1/15/-. Gosport tube C/No. 214, 18/6. Helmetsicomplete 
with Gosport tubes, per set 


Latesc 
R.A.F. ANTI- 
GLARE SUN 
SPECTACLES 
Complete with 


FLYING SUITS. Fine serge-finished drill. Guaranteed 
shrink-proof. Front, legs and cuffs zip-fastened. inverted 
pleat and saddle back. Specially large pkts. Detachable 
buttons. Colours: White, nevy, block. Sizes: 34-38. 84/-. 
oe Terms to Flying Clubs. Trode supplied. 

Send 4d. in stamps for illustrated catalogue. 


(Dept. F.) 124 Gt. Portiand 
Street, London W.1 


Tel.: Museu 43/4. Grams: 
Aviakit, Wesdo, London. 


DERBY AVIATION LTD. 
Aircratt and Engine Overhaul 


Sales — Service — Tuition 
DERBY AIRPORT 
Telephone : ET WALL 323 


We are now able to eccept contrects 
for the 
MAINTENANCE AND REPAIR 
of most 
LIGHT AND MEDIUM TYPES 


including 
DAKOTAS - MARATHONS - VIKINGS 
whilst our 
LINK TRAINER SCHOOL 


can undertake elementary and advanced 
courses at 


AEROOROME 
ELSTREE - HERTS 
Telephone: Elstree 3070 


LONDON OFFICE : Telephone: ABBEY 2345 
78, BUCKINGHAM GATE, $.W.!. 


AIRCRAFT SPRING WASHERS 


TO BS. 
SPECIFICATION 
S.P.47 


AIRCRAFT FOR SALE WIRE 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH. 


W. S. SHACKLETON, LTD. THREAD INSERTS 


Europe's Leading Aircraft Brokers 


r T is not often that we have the pleasure of offering 
one wal these delightful aeroplanes; a four-seat 


Fitted with a Jacobs 300 h.p. engine, the “19S” has 

a cruising speed of over 165 m.p.h. ard a range la 

over 750 miles. V.H.F. and radio compass, blind 4 

flying panel, and stall warning i tor, ensure _——— Y 

adequate equipment for all-weather flying. Based at > ———— 
sent in Europe, it is offe a renewed Vj Yj 
te of Airw 38 on the engine 


since complete overhaul 
w gladly furnish fullest details on request. 


yard. ‘They are under cover atthe Felustowe RAF. AND SALVAGE 


i ha be sed si flown 
in from Belfast two or three on eae CROSS MFG. co. (1938) LTD. 


s™ years ago these majestic boats were operating 
the B.O.A.C. Service COM 
Identical boats are still in service “=~ 3 BE DOWN, BATH 
and Hawaii. £3,500 or offer. TEL : COMBE DOWN, 2355/6 
HORT Solent Marks II or Ill for Hi les 637 
engines. Range over ngs miles. 
full payload over 1,000 miles Could be converted 


Ak dy 10 tons freight or 65 Passengers over 

W. Ss. SHACKLETON LTD., 175, Piccadilly, 
London, Cable: “Shackhud. London.” 

"Phone: HYDe Put "2448-9, 9408. (0070 


CARTWRIGHT HAMILTON AVIATION, LTD. bee AVY 


SPECIAL ATTRACTION 


GER MOTH; undoubtedly the most beautiful DUTY : 


, with fitted generator, electric turn 
and slip yk gloss and chrome finish—only 


Offers 


rent C. of A. £575. 
PprocrTor IV. Dual control, current C. of A. £450. 


FAIRCHILD ARGUS. 12 months C. of A. £1,175. 


LSO a selection of light and commercial air- 
Demonstration _ willingly the FASTEN 


Ken High Street, W.14. Write for full details 


Western 0207. Telegrams: Autavia, (0731 KING AIRCRAFT CORP. 


sue HILLINGTON, GLASGOW 
R.K AS, LTD. TELEPHONE: HALFWAY 4571 


Aeroplanes by Dundas TELEGRAMS: AIRCRAFT, GLASGOW 


VRO . Issued with permit to 

actory-new, ha been com 

A rebuilt by: the he manufacturer 


Cabin Pressure Testing Trolleys, 
Automatic Pilot Testing and 


Proctor v. Ys. 
tease by Dus other Servicing Trolleys, ex stock 


TD., 29 Street, London, Park s.W. 


30 
Ft and 
| 
\ 
22/6 > 
| * GOGGLES 
stable, 
7/@ pair. la 
| 
ITs since new. i fis is an enthusiast s machine. 
tied for first place in this month’s Jersey Ow in 
Concours d'Elegance 
GEALAND. 12 months’ C. of A. Luxuriously 
equipped. 
AYLORCRAFT (choice of two). 
| 
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AIRCRAFT FOR SALE 


MITCHELL AIRCRAFT, LTD. 


URING the first four months of 1956 we have sold 

12 Auster Autocrats—a record that will be very 
hard to beat. We have recently purchased two more 
excellent aircraft of this type, full details of which are 
yet to hand but which can be obtained from:— 
ITCHELL AIRCRAFT, LTD., Airport, Ports- 
mouth. Tel.: 717641. [0348 


VENDAIR, Croydon Airport, offer: 


procr OR & wy A. expired, Rumbold uphol- 
stery, radio 
ROCTOR Tit in ‘months C. of A., immediate 
delivery, low engine hours. £500. 
USTER AUTOCRAT, Airframe 400 hours, 
ime zero hours. £1,100. 
T? MOTH, C. of A. ‘expired, dismantled, £150. 


YENDAIR, Croydon Airport. CRO. 5777. 


yy & ENGINES 
Croydon the Tiger Moth Specialists, 
have the following sircraft for sale: 
T'GeR MOTH suitable for Flying Club. Full dual 
control and full basic instruments in both cock 


hours. . £375. 
eek MOTH as above but fitted for night flying. 
ye MOTH. Dual control. 12 months C. of 
hows fitted with cylinder 
coat New hol 5 hours endurance 
The perfect touring aircraft. . £950. 
A the above aircraft have standard silver finish, 
with blue, green or black lettering. Immediate 


delivery can be 
CES athe to without 


1. [0130 
EAL Wicko, two-seat cabin 
aerobatic. Gipsy Major. 30- 
Dible, Nettleton, North Park, 
Cross, Bucks. 273 


AIRCRAFT WANTED 


Treo Chipmunks required 
tion, engine and airframe hours, etc. No fancy 
s. Box No. 1965. 26 


- or four-seater light aircraft. Auster, - 
tor, etc., wanted for cash. mated © 
of A. not objected to. 60 Fisherton Srrese, 


AIRCRAFT ACCESSORIES AND ENGINES 


J. WALTER. 


T= suppliers with the stocks and who take 

pride in the quality of parts supplied. No order 

too small, too 

A, J. WALTER, , Surrey 
1420 1510. 105 /6). Cables: 


London. 
OR Sale: Pratt and Engine R1340-A, 
1,500 hours since new. Nil since overhaul. 

No. 1813. i 

carry one 
of spares for Tiger Moths, and Gipsy Major and Queen 
engines. Replacement engines avaiable. 
for Anson, Auster, Consul, 
engines. Ring CRO. 5151. (0131 


LAMENT Lamps, Landing and 
F Generators, Mi ‘Ol, Ra 313, 314, 
Inverters, etc. Super, bin Heaters, Relays, Fuses 


range of other British 
Lamps, Ltd., 239 High Holborn, 
Lendon, W.C. [0433 


AIRCRAFT PROCUREMENT 


ly or disposal of all s of 


Brendon Sireet, London, W.1. Tel: PADdington 5406. 


AIRCRAFT SERVICING 
JREPAIRS ond C- of A, overhaul for all of air- 
Brooklands A Lrd., 


F. and R.N. officers’ unif 
) OUR ALF” for nal, new and 


reconditioned Outfitters, 86-88 Wel- 
lington Street, W. Tel: Woolwich 1035. [0567 


CLUBS 


Ter Stapleford 210. 


HEETs AND ESSEX AERO CLUB, Stapleford 


Tawney Aerodrome. M.C.A. approved — 


licence course. Gemini, Tiger, 


lessengers and Proctor aircraft. Trial colon 35/-. pens 


CONTACT LENSES 


The following items are a small selection 


MODERN CONTACT LENSES CENTRE, 7 (D.1), 
Endsleigh Court, W.C.1. Deferred Terms. 
Booklet sent. [0342 


from our large stocks of Viking aircraft 


MISCELLANEOUS 


accessories and components. 


Compressors Part Nos. 


Tihundn thousand words si duplicating 10/- per 


Jackson, Saint wrence Farm, Gotls 


and steep stor oy uildings, 
Pumps 37)/FMS/Mk 7H liman Hangars, Ltd. Wi. [494s 
uel Primin DRAULIC Wing Jacks A Skyhi suitable for 
Pumps 5SU/FP3 Mk 3 “hydraulic lift 36° Box ‘No. 
Fuel Booster 
Pumps 5C/4137/FBS Mk 2 
De-icer Pumps = TKS 5U/26300/21 PACKING AND SHIPPING 


Hydraulic Pumps 37/1212 

Hydraulic Pumps 37)/CV 6158 

Feathering Pumps 25M/RF P2 
ood 


Mansion House 3083. 


shippers to the aircraft industry. [0012 


Ha 
Coen pressors 379/5H6/5B 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


Electrical and 
Radio HE AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the under- 
APPLICATION No. 213/1. From Air Kruise 
Rotary A AA (Kent), Lid, of 1, Great Cumberland Place 
Converters 5U/2399 don, W.1, a an amendment to the terms of 
Voltage the Internal which 
g p= a to operate during the period up 
Requlators EJ 5U/364 September, 1960, on the route Ramsgate and/or 1 Lydd. 
g J Birmingham (Elmdon), so as to operate Bristol 1 
Transformers 10K 251 aircraft in addition to the aircraft types 


Transformers 10K Type G 
Output 80 V, 400 cycles 
Input 115 V, 400 cycles 
Motor Genera- 


PPLICATION No. 788. From Eagle Aviation, 
Ltd., of Marble Arch House, 32-50, Edgware 


Road, London, W.2, for a Seasonal Inclusive Tour 
Service with Viking and Dak i i j 
with the Same Hotel and Travel Bureau for the carri- 


Ota aircraft in conjunction 


age of pa ers and supplemen freight between 
tors, Type 7 5U/3286 London { (Bla bushe) aed Zurich (Kloten) at a fre- 
juency Of ome return t wee to operat on 
Potentiometers 6A/944/PG during conten tem May 
Armatures SU/CX 99332 inclusive ree aes for a period of seven years, com- 
mencin 

Housing Motors 37F/N 22165/1 T= “plications - 
Suppressors 5C/870 them by the Minister of Civil Aviation on 30th July 
representations or objections wii regard 

Suppressors 5U/3001 to these applications must be made in writ sta 
Receivers R1598 10D/17116 the reasons and must reach the Council within 1 


General Spares 


ove of the date of this advertisement, addressed to 


eo 4 Air Transport Advisory Council, 3, 


Dean's ¥ London, S.W.1, from whom f 
details of the applications may be aes. When an 


: objection is made to an application oy air 
Perspex Fairings 49907 /89/90/91 trenepert company on the grounds het 
ing to operate route or of route 
Fire Bottles 27N/14 their application, if not already route tn’ que the 
Fire Spray Rings Council, should reach them within the period allowed 
and Fittings HA 4437 
Control Rods Various 


TUITION 


All items A.R.B. released. 
Prices sent on request. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA ESSEX 


Phone: Rochford 56496 Extn 44 Cables BEKATESS, LONDON 
Telex 20-2778 


AIR SERVICE TRAINING 


The only fully equipped pe pabvate School of Aviation. 
pecialist 


staff, comprehensive equipment and full 
tial and recreational f. 
st training for an aviation career. 


M.T.C.A. APPROVED COURSES 


for private and commercial pilots’ licences and main- 
tenance 


* licences in “A” and “C.” 
engineers. 


Hamble, Southampton. Tel. Hamble 3001/9. 


FLIGHT 31 
£500,000 of Spares m m. Central Line Underground to yar 
[0230 
Actually in Stock 
Fit ra \ 
| 
P 
Jae 
A = 
fs 
Itant Specialist in the 
supt aircraft and aviation ©: 
residen 74 
Services, Sywell Aerodrome, Northampton. Tel.: 
Moulton 3218. [0307 : 
| . HELICOPTER COURSES oo 
CLOTHING ond licences. Details avail- 
AIR SERVICE TRAINING, LTD. eis 
3 


FLIGHT 


25 May 1956 


THE HESTON AIRCRAFT 
CO. LTD. 


HESTON AIRPORT 
Hounslow, Middlesex 


have immediate openings 
in their 


DESIGN OFFICE 


on a new and interesting 
Civil Aeroplane 
for: 
SENIOR, INTERMEDIATE 
and 
JUNIOR DRAUGHTSMEN, 
EXPERIENCED STRESSMEN 


LONG-TERM PROGRAMME. 
Good opportunities 


Please write with full 
particulars to: 


THE CHIEF DESIGNER 


HUNTING PERCIVAL 
AIRCRAFT LIMITED 


Urgently require for very interesting 
top priority work, in their 


WEAPONS RESEARCH DIVISION 


ENGINEERS with experience in light 
electro-mechanical systems. Appli- 
cants should hold a degree or equival- 
ent in electrical engineering or 
physics, with a minimum of 3 years 
experience in this type of work. 


ENGINEERS with experience in air- 
craft type structures. Some stressing 
experience is an advantage. Appli- 
cants should hold H.N.C. or equival- 
ent, with a minimum of 3 years 
experience in this type of work. 


DRAUGHTSMEN with experience in 
either electrical, mechanical or 
structural design. 


Vacancies exist for Seniors 
Juniors. 
These positions are permanent with 
very good promotion prospects and 
good salaries will be paid to the 
right men. 
Contributory Pension and 
Life Assurance Scheme. 
Please apply, quoting ref. W.R.D., 
and giving full particulars of age, 
experience, qualifications, and salary 
required, to 
The Personnel Manager, 
HUNTING — AIRCRAFT 


Luton Beds. 


TUITION 


MINISTRY APPROVED COURSES 
for the 


COMMERCIAL PILOT AND INSTRUMENT 
RATING 
at the 

LONDON SCHOOL OF AIR NAVIGATION 
Alt subjects for professional pilot or na tor 
licences and ratings embracing Academic, Tech- 
nical, Simulated and Flying aspects. Full-time personal 
coaching, also short periods. Home-study excellent 


alternative. 
, 


33 OVINGTON 
LONDON, S.¥ KEN 
FLYING BASE: CROYDON AIRPORT. [0277 


CIVIL PILOT/NAVIGATOR LICENCES 


Contact the Principal for details of Classroom and 
Postal Tuition at: 


AVIGATION LIMITED 


30 Central Chambers, Ealing B’way, London, W.5. 
Phone: Ealing 8949. [0249 


URREY Flying Club, Croydon Airport, 

approved for private pilots’ licences. Open se 
days a week. Croydon 7744. [0293 
FREE: Brochure giving details of courses in all 
branches aero eng., covering A.F.R.Ac.S., M.C.A. 
exams, etc. Also courses for all other branches of 
enginee Write: E.M.I. Dept. F.26, 
London, W.4. (Associated with H.M.V.) [0964 
SEA Municipal Air Centre and 
fying. School. Comprehensive flying training for 

ilots’ licences, ratings and endorsements. S 
facilites for instruments, night-flying and 
lot licences. No entrance fee or su! 
UNICIPAL Airport, Southend-on-Sea, Essex. 
Rochford 56204. [0453 
LIN® Trainer courses to Instrument Rating stan- 
dard. Also practical instrument flying, twin- 
engine conversions, instructors’ courses and all forms 

of advanced — for prospective fessional pi 

Phone Elstree 3070 or write Chief Instructor, Elstree 
Aerodrome, Hert [S187 
F.R.Ae.S., ARB. Certs., A.M.1 Mech.E., etc., on 
2 “no pass, no fee” terms. Over 95 per cent suc- 
cesses. For details of exams and courses in all branches 
of aeronautical work, navigation, mechanical ene, etc. 


702), 10 Wright's Lane, London, W.8. [0707 
LEARN to fly, £26; Instructors’ Licences and Instru- 
ment flying for £3/5/- per hour. Night Flying 
£4/5/- hour. Residence 6 ineas — 
Appro M.C.A. Private Pilot's 
Specialised course for Junior Commercial “Pilot's 


Licence.—Wiltshire School of Flying, Ltd., Thruxton 
Aerodrome (Andover Junction 1 is minutes 
from Waterloo), Hants. (0253 


SITUATIONS VACANT 
T,,5 Works of Vickers-Armstrongs 
Limited, have vacancies 
SYSTEMS ENGINEERS 


the electrical, hydraulic and air-conditioning sec- 
Previous experience not 


Apply Personnel Marston 
Works, Nr. Swindon, Wilts, or at Hoslee Park. ans 
Winchester, Hants. 


geumor Detail Draughtsman required for Aircraft 
Component Development. Aijrcraft experience 
preferred but not essential. Reply in writing to: \— 
Aircraft Corporation, Fifth Street, Montrose Ave., 
Hillington, Glasgow, S.W.2. [0421 


SINEERS 
4 
PAGE BOC 
Full details of the easiest and quickest 
way to prepare for A.F.R.Ae.8., A.R.B. 
Licences, B. (Bng.), A.M.1.Mech.E., City 
& Guilds, and hundreds of Home Stud 
* Courses in all branches of Aeronautical, 
Mechanical & Electrical Eng.. Draughts- 
¢ manship, R.A.F. Maths., etc., are given in 


this valuable book. Our Courses have been 
approved by Royal Aeronautical Socie 

and man B.LE.T. Students have obtat: 

First Places in the A.F.R.Ae.5. 


We definitely Guarantee 
NO PASS—NO FEE 


of tats Guide 

1 be sent on request— 
FREE! Write: 3088 COLLEGE HOUSE, 
29-31, WRIGHT'S LANE, LONDOS, W.s. 


HUNTING-CLAN 


AIR TRANSPORT LIMITED 


require 
FLIGHT 


RADIO OFFICERS 


for their VIKING and YORK 
fleets 
Minimum qualifications are 
FIRST CLASS 
FLIGHT RADIO OPERATOR'S LICENCE 
as issued by M.T.C.A. 


Reply: 


THE ENGLISH ELECTRIC CO. LTD. 


invite applications from Engineers to fill 
vacancies at Luton in their G.W. Aijr- 
frames Department, for a 


SENIOR PROJECT 
DESIGN ENGINEER 


to contribute to the initial scheming of 

airframes for new projects and the formu- 

lation of proposals to meet new missile 

specifications. Practical design experi- 

ence on aircraft or missiles is essential, 

and a knowledge of supersonic aerodyna- 
mics would be advantageous. 


Commencing salary for this appoint- 

ment will be in the range £1,050 to £1,200, 

and housing assistance can be given to 
suitable applicants. 


Applications, in strict confidence, to: 
Dept. C.P.S., 336/7 Strand, W.C.2, 
quoting Ref. 610. 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 
AIRFRAME FITTERS AND 
ELECTRICIANS 
REQUIRED FOR 
‘ON SITE’ WORK 


Comfortable Hostel accommodation (single 

or double cubicle) with good food, during 

preliminary familiarisation at Cambridge. 

Generous subsistence and other allowances 
‘on site’. 

Vacancies also available in above trades at 
Cambridge Airport for work on 
MULTIJET AND TURBO-PROP 
AIRCRAFT 
Skilled Sheet Metal Workers interested in 
long-term employment on manufacture of 
special aircraft components are also 
invited to apply for details of present 


vacancies from 
EMPLOYMENT OFFICER 


| 
BASE MANAGER 
London Airport, Hounslow, Middlesex 
Modification and Repair 
a Modern Jet Aircraft 
— 
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FLIGHT REFUELLING 
LIMITED 


require 
SENIOR and INTERMEDIATE 
DESIGN DRAUGHTSMEN 


with aircraft and mechanical 
engineering experience. 

Pension Scheme. Housing assistance 
may be possible in certain cases. 
Within easy reach of Bournemouth. 

Special transport facilities. 
Apply in writing to 

Personnel Manager, 

TARRANT RUSHTON AIRFIELD, 

Nr. BLANDFORD, DORSET. 


BROOKLANDS 
AVIATION LTD. 


NORTHAMPTON 
require 


SENIOR 
INSPECTORS 


for work on 
VALETTA and 
VARSITY AIRCRAFT 


Regular work and Overtime 
APPLY TO: 


BROOKLANDS AVIATION LTD. 
Buttocks Booth, Moulton, Northampton 


B.K.S. 


AIR TRANSPORT LTD. 
require 
CAPTAINS 
FIRST OFFICERS 
for their 
VIKING and DAKOTA FLEETS 
based at 


SOUTHEND 
LEEDS or NEWCASTLE 


STAFF MANAGER 

1 MARYLEBONE HIGH STREET 
LONDON, W.1 


SITUATIONS VACANT 


AEROPLANE AND ARMAMENT 
EXPERIMENTAL ESTABLISHMENT 
requires 
GRILLED men to serve as:— 


er and Electrical Craftsmen for labora- 
tory aft installation work. 
ADIO/ RADAR and _ Electronic for 
laboratory and aircraft installation work. 
| -~ Engine Fitters aircraft servicing 
fitting special equipmen 
and Turners for workshops. 


R4t of pay on entry for 44-hour 5-day week 171/4 
plus 10/- merit lead or 171/4 plus 38/- merit lead 
according to experience. Prospects of reassessment of 
rate within 3 months, any increase back dated to date 
of entry. Merit Lead can rise to 80/-. Starting pay 
assessed according to experience. 
'O weeks (88 hours) paid pad leave. Paid sick 
leave —— Prospects of permanent pension- 
tails of and ri 
siving tails of apprentices! experi- 
ence to Air (Civ: 
(F), A.&A.E.E., Boscombe Down, 
itshire 


RESEARCH ENGINEERS AND DRAWING 
OFFICE PERSONNEL 


'UR-FIGURE salaries are offered to Engineers 
experienced in electro-mechanical, hydraulic or 
servo engineering, particularly with respect to small 
sion mechanisms for aircraft accessory equipment. 
RE are also vacancies in the £750-£950 class for 
ambitious Engineers less experience, who 
wish to broaden their experi 
ACANCIES exist Geughout the dra office, 
where rates up to £17 per week are offered to 
experienced Designer Draughtsmen. Pro-rata rates 
for less men. 
ACTORY situated in country town some 30 miles 
west of London. Full sports facilities, Super- 
annuation scheme, canteen, etc. Five-day week. 
PLEASE write, in confidence, giving details bse 
experience and salary required to Box No. 


The de Havilland Aircraft Company Limited, 
BROUGHTON, CHESTER. 
An important vacancy exists for a 
SENIOP AIRCRAFT DESIGN ENGINEER 
at ton. 
PPLICATIONS will only be considered from men 
who have had seve years’ experience in con- 
trolling design and devel ent work of airframe 
structures and installation and equipment, 
etc. 
General Manager, 
de Havilland Aircraft Company Limited, 
Broughton, Chester. (5232 


REQUIRED BY DAN-AIR ENGINEERING, LTD 
CHIEF INSPECTOR 
FULLY CONVERSANT WITH YORK AND 
DAKOTA AIRCRAFT AND A.R.B. 
PROCEDURE. 
Chief Engineer, 
Hangar Building No. 83, 
Lasham Airfield, 
ar. Alton, 
Hampshire. [S248 


APPLY to: 


THE PLESSEY COMPANY LIMITED 
ILFORD, ESSEX 
DEVELOPMENT ENGINEERS 


NGINEERS are required immediately in the com- 
pany’s laboratories, for interesting and respon- 
sible work on the development of rotating electrical 
machines and electro-mechanical mechanisms, for air- 
craft and service use. Applicants should have H.N.C. 
or equivalent | preferably with practical 
training and experience in this field. Salary within the 
range £800-£1,200 per annum according to age, quali- 
fications and experience. <3Ior giving full de- 
tails, should be addressed for the attention of the 
Company, Limited, 


icarage Lane, (S257 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


Aircraft Inspectors 
required 
Airframe and Electrical 
Applications for these vacancies can 
only be considered from those with 


recent experience on Multi-Jet and 
Turbo-Prop Aircraft. 


(Repair, Trial Installation and 
Conversion) 


Suitably qualified applicants will be 
offered 
Staff Rates and Conditions 
Including Contributory 
Superannuation 
Plus Housing Assistance if Required 
Comfortable Hostel accommodation 
available for initial probationary 
period, or if preferred private lodg- 
ings near works can be arranged. 


Written applications giving full par- 
ticulars of experience, etc., should 
be addressed to 


EMPLOYMENT OFFICER 


A. V. ROE & CO. LIMITED 


The ——— senior vacancies 
exist in the AVRO design team for 
work on the design and develop- 
ment of supersonic aircraft: 

AIRCRAFT ELECTRICAL ENGINEER 

The applicant must have experi- 
ence of the aircraft electrical field 
both on design and installation. 
Should have a thorough knowledge 
of basic principles of A.C. systems. 


FLIGHT TEST AERODYNAMICIST 

The applicant must have experi- 
ence of flight test work including 
performance, stability and control, 
etc. 


CONTROL SYSTEMS ENGINEER 

The applicant must have theo- 
retical and practical experience of 
servo mechanisms, and preferabi 
a knowledge of missile or ever 
control systems. 


qui 
ability will find that the salaries, 
opportunities and working condi- 
tions offered are exceptional. 

If you think you can fill one of 
these positions, please write to 
the CHIEF DESIGNER, A. V. 
ROE & CO. LTD., GREEN- 
GATE, MANCHESTER, giving 
particulars of your qualifica- 
tions and experience. 


- 
; 
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MARSHALL 


AIRPORT WORKS CAMBRIDGE 
DESIGN AND DRAWING OFFICE 
WEIGHTS ENGINEERS 
and 
STRESSMEN REQUIRED 


Modification, Trial Installation and 
Development Work 


MULTL-JET & TURBO-PROP 
AIRCRAFT 
Modern offices and equipment. 
Housing assistance 
Excellent salaries and prospects 


Written applications quoting Ref/Wes 
giving full details including dates 
available for interview to:— 


PERSONNEL MANAGER 


BAYNES AIRCRAFT INTERIORS 
LIMITED 
require 
STRESSMEN AND 
WEIGHTS ENGINEERS 


for varied and interesting work on 
civil airliners. 


Pension and Life Assurance Scheme. 


Interviews can be arranged for Saturdays 
or evenings if necessary. 


Apply, stating experience and salary 


required, to: 
The Personnel Officer, 
Langley Airport, Bucks 


FERRANTI LIMITED 
EDINBURGH 
have vacancies for 


QUALIFIED ELECTRONIC 
ENGINEERS 


for duties in connection with the Develop- 
ment of Test Methods and Proving of 
Complex Electronic Equipment. 
Previous experience desirable, but not 
essential. Staff pension scheme in 
operation. Pay according to qualifica- 
tions and experience. Application forms 
will be sent on request to the Personnel 


Officer, Ferranti Limited, Fer 
Road, Edinburgh 5, quoting 5 
EE/37E/29. 


LABORATORY ASSISTANTS 
are required by 
THE 
ENGLISH ELECTRIC COMPANY 
at LUTON and STEVENAGE 


to assist with the ground testing of 

Guided Weapons. Previous experience 

is not necessary, but applicants should 

be familiar with basic electronic test 

equipment and be studying for O.N.C. 
or similar qualifications. 


Write, stating age, qualifications, 
experience, etc., to Dept. C.P.S., 
336/7 Strand, — quoting Ref. 


SITUATIONS VACANT 


SITUATIONS VACANT 


N ambitious young man required for sales of 
A non-ferrous metal stockists (N. oe ee 
Progressive salary 


lent prospects. 
W. WILSON & SONS (LONDON), LTD., 
114 Nightingale Rd., Wood Green, London, N.22. 


Tel.: Bowes Park 8431. (S234 


and C. licensed engineers wanted covering Auster 


« Aiglets and other light aircraft. Boardsides Air- 
craft Servicing, Ltd., Boston, Lincs [S256 
JSRAEL Organisation has vacancies for aircraft 

maintenance technicians. Applications to PATWA, 
65, Southampton Row, London, W.C.1. Telephone: 
MUSeum 5316. (S265 

ICENSED Engineers (“A” and “C”) required, 


Prince and Dakota coverage preferred. Must be 
prepared for six months overseas yearly, generous 
allowance paid. Pension scheme. salary. 
APELY, Hunting Aerosurveys Limited, 6 Elstree 

Way, Boreham Wood, Herts. Elstree 2214. [5253 
SENIOR Aerodynamicists, men with degrees and 

aircraft or G.W. design and development experi- 
ence, are required for employment in the Osborne, 
1.0.W., design offices of Saunders-Roe Limited. 

TTRACTIVE salaries, good prospects and condi- 

tions and assistance with accommodation can be 
offered to successful applicants. 


PLeA SE forward details of age, experience, quali- 
fications and salary to the Personnel cer 
Saunders-Roe Limited, East Cowes, LO.W. Please 
quote ref. F.89. (S264 


and tool designers 
Aircraft assembly 


[5206 


ENIOR and Intermediate ji 
and draughtsmen require 
experience preferred but not 


with details of experience to F. 
"Shoreham 


LUB Instructor with commercial *s licence 
required, salary £1,000 per annum. No instrument 
rating necessary. Box No. 1887. [5266 


OMMERCIAL Pilot required for three months’ 
contract “Joy-Riding.” No instrument ise 
necessary, normal rate of pay. Box No. 1888. 
DRAGON AIRWAYS LIMITED require 
(minimum S.C.P.L.) and First Officers (minimum 
Cc. PL and I/R). Apply Woolsington Airport, New- 
castle upon Tyne. [S240 
[RAUGHTSWOMEN required by Aircraft Equip- 
ment Company in South Bucks. Salary acco es 
to age and experience, up to £13 per week. “Apply te 
Box No. 1775. [0475 
A® SERVICE TRAINING have a vacancy for a 
Flying Instructor. Apply, details of quali- 
fications and experience _* dant, Air 
Service Training, Ltd., Hamble, Southampton. [5258 


Lie and Laboratory Engineers required for gyro 


and electro mechanical instruments. Apply stating 
rience and salary required to S. G. Brown, 
Lad, Street, Watford, Herts. [0147 


LTD., require radio officers who must 
hold M.T.C.A. Ist class flight radio operator's 


Salary in scale £885 to £1,320 per annum. 
Excellent allowances. ann | 


pply to Pe 
Stansted Airport, Essex. [5260 
WANTED immediately, Senior and Intermediate 
Draughtsmen for work on an interesting Aircraft 
Good salaries and conditions, app 
with details of vious experience to: 
Corporation, Hillington, Glasgow, S.W. 
AIRFRAME Fitter to work 
on Chipmunk and d Aircraft amor 
with a knowledge of R.A.F. maintenance 


Apply Goodhew Aviation Company, Ltd., Oxford 
Airport, Kidlington. Telephone Kidlington 


licences. 


King 


3355-7. 
[S191 


Our large 
sports on welfare facilities, 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 
(Member of the Hawker Siddeley Group) 


OFFERS YOU AN OPPORTUNITY TO 
REWARDING AND SUCCESSFUL CAREER WITH 
BRITAIN’S MOST PROGRESSIVE AIRCRAFT COMPANY | 


Vacancies exist on super-priority work for 


DRAUGHTSMEN 
PROJECT DEVELOPMENT 
AIRCRAFT DESIGN 


(Experienced Structural, Electrical and Mechanical Draughtsmen also required. Aircraft 
experience not essential) 


AERODYNAMICISTS 


(Of some years’ experience. Fluent mathematical ability essential) 


STRESSMEN 


(For both strength and flutter calculations) | 


WEIGHT ENGINEERS 


(Senior and Junior. To assist in the control of weights during design and development. 
Previous experience essential) 


These appointments are of a permanent nature, with commencing 
salaries based on qualifications and experience 
modern factory is situated in the Cotswold Hills, with excellent canteen, 
hostel accommodation available and assistance 
housing and with removal expenses 


Applications stating age, previous employers and experience, etc., should be addressed 
to the DESIG 


BUILD A 


assistance given with 


4 7 
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who can offer an imaginative approach to 
new problems are invited to apply for senior 
positions with 


THE ENGLISH ELECTRIC CO. LTD. 
in a newly created 


GUIDED WEAPONS LABORATORY 
at STEVENAGE 


Successful applicants will be engaged on the 
design of test equipment and/or the super- 
vision of interesting laboratory experiments 
to determine the effects of vibration, shock, 
acoustic and climatic stresses on aircraft 
equipment. A degree or professional status 
would be an advantage. A limited number of 
similar vacancies also exist at LUTON. 
These positions offer unique opportunities for 
advancement and in certain instances housing 
assistance can be given. 


Applications to Dept. C.P.S., 
336/7 Strand, W.C.2, quoting Ref. 613. 


SAUNDERS-ROE 


LIMITED 
require 
Senior, Intermediate and Junior 
DRAUGHTSMEN 
STRESS ENGINEERS 


AERODYNAMICISTS 


and other Technicians at their London, 
Eastleigh and Lo.W. design 


Applications will be aaiekes from ex- 
rienced technicians who are keen to 
in an expanding or 

on interesting and vanced projects of 

an important noture. 

Conditions are good and assistance with 

accommodation can be given to those 

selected to work at Osborne. 

Interviews may be arranged in London 

and in other centres. 

Please send brief pytindon, (quoting 


F/72_ to 
Roe Limited, Tost —* 1.0.W. 


Vacancies exist in our organisation 
for Senior Stressmen of above average 
ability capable of working on their 
own initiative and with the minimum 
of supervison. 
Applicants should preferably _ an 
Engineering Degree or H. and 
have several years’ ‘in an 
Aircraft Design Office. 

Work will be varied and interesting; 
working conditions, remuneration 
and prospects are good. 
Saturday morning or evening inter- 
views can be arranged if desired. 
Please ‘phone COVent Garden 2571, 
or write to:— 

The Chief Designer, 
MICROCELL LIMITED, 
56 Kingsway, London, W.C.2. 


SITUATIONS VACANT 


ENIOR Draughtsmen, particularly those with ex 
S perience of the design of ern vy Be. fuel 
systems and hydraulics are os booked to apeily for inter- 
now available at the Isle of Wight 
of Saunders-Roe Limited 
AS ISTANCE with accommodation will be given 
write, 


uoting Personnel 
Chane Isle of we. " 
IRCRAFT section leader design draughtsman re- 


Salary according to age, 
tions up to £900 per annum. 


in operation. Write or 
Lang! 


» 


and 
~ scheme / 


fund in 
RCRAFT INTERIORS 
Av-odrome, Bucks. Telephone: 


ENIOR De gn Draughtsman, accustomed to work- 

i t Component i 
preferable but not essential. a im accordance with 


experience and qualifications. writing to: 
King Aircraft Fifth Montrose 
Ave., Hillington, Glasgow, $.W.2. [0420 


DEVELOPMENT Engineer, age 24-30, required for 
pol ~ Applicants should have previous 
and good knowledge of chemical and 

test _Preference will 
cate 


CTS Representative 
S*tge Engineering Company 35 miles London, 
on manufacture of aircraft components and 
aircraft - accessories. Applicants must be 
e ced in piecing orders <* all types of 


subject : t A.LD. Write giving details is of 
experience end salary required ~- 
to Box No. 1935 


ENIOR qualified and tech- 

cers, y for w 

in connection with Servo systems, small precision 

and controi Apply Stating 


tioms, experience, and salary req to 
Teen Ltd., Shakespeare Street, Watford, Herts. 


[0146 
ERO Control System Engineers are re- 
™ quired 2 newly formed department 
with various ical aspects of aero engine 
problems. Experience of servo mechanism analysis 
and gas i performance investi 
is desirabl Applications quoting END to T 
ager, A ong Soon. 
Coventry. [0470 


FROCKETS—Test Plant Design | 
Armstrong Siddeley Motors vr-~ 
with a degree or H.N.C. to oa a and clop 
rocket propulsion tal test equipment. This 
young division with its future is a worthwhile field 
both for interest and prospects. gy Ee quoting 
RTP to Technical Personnel | 
[047 


Siddeley Motors, Coventry. 
CAL Author required. ust be capable 
of re engin on hy ‘Duties will in- 
clude the preparation of descriptive and servicing 


literature on a wide r of subjects. Pension scheme. 

Special transport facilities. Within easy reach of 

Please forward of vious 
rience and salary required to Personnel 

Flight Refuelling Limited, Tarrant Rushton Airfield, 

Nr. Blandford, set. ae 


s Engineers are required by 
a South of England Aircraft Company. Appli- 
cants must have a minimum of 6 years’ experience. 
Salaries £800-£1,100 per annum according e 
ence. New Houses to rent will be offered ten 
appointed. Good employment conditions and a 
Superannuation and Life Assurance “<a is in 


operation. Please send full particulars o 

Box A.C.15974, Clarks, 57-81 
0280 


ion, W.1. 
WANTED, draughtsmen to design in 
for sales development. Must possess Higher 
National Certificate in Mechanical Engineering. Loca- 
tion Banbury. Good starting conditions and pleasant 
surroundings. Attractive starting salaries offered up 
to £800 p.a. with prospects of promotion from draw- 
ing board. Pension opera brief 
details of qualifications experience to Northern 
Co., Ltd., Bush House, Aldwych, 
ANUFACTURERS of gas turbine engines have 
vacancies for Mechanical ring Draughts- 
men interested in Installation Design. Ordinary 
National Certificate or Higher National Certificate in 
Mechanical ineering an advan al h not 
essential. Age limits 19 to 28. Positions hold good 
et for young men willing to learn and work 
ith commensurate salaries and pension scheme. 
to Reference Installation /2, Box N No. 8528 


0462 
IRCRAFT Electricians. Air-India International 


work at 

on Lockheed 749 and preferably 1049 air- 
craft. Good salary, pension scheme and leave allow- 
ances, with annual free passages on Company’s routes. 
Applications stating ex » etc., should be ad- 
dressed to Technical (Burope), 
International, Building 224, London Airport, Bath 
Road, Hounslow 


HAWKER AIRCRAFT 
LIMITED 


Kingston-on-Thames, Surrey 
TECHNICAL STAFF 
Aerodynamicists—preferably of hon- 
ours graduate standard. 
Mathematicians—ist or 2nd class 
honours. 

Designer Draughtsmen. 

Mechanical Draughtsmen—Juniors, 

Intermediate and Seniors, with air- 

craft or general engineering experi- 
ence. 

Electrical Draughtsmen—for design 
of aircraft components and systems, 
shop equipment and test rigs. 
Technicians—Design and Research, 
Installations Development and Flight 
Test (Kingston and Dunsfold Aero- 
drome, Surrey). 


Stressmen 
Senior Jig and Tool Draughtsmen 
Technical Illustrators 


pectors, Flight and 
Electrical (Dunsfold Aerodrome) 


Commencing salaries will be arranged 

according to qualifications and ex- 

perience. Technicians will be expected 

to have qualifications ranging from 

Higher National Certificate standard 
to good Engineering Degrees. 


Superannuation. 
Please write fully to:— 


HUNTING PERCIVAL 
AIRCRAFT LIMITED 


staff immediately in 


require the followin 
ice at Luton: 


the Main 


SENIOR AND INTERMEDIATE 
DESIGN DRAUGHTSMEN 
Vacancies exist in all branches of airframe 
design. Applicants should have several 
er! basic design experience and pre- 
rably have obtained O.N.C. or H.N.C. 


SENIOR AND INTERMEDIATE 
ELECTRICAL DRAUGHTSMEN 
Good general knowledge of electrical 
equipment and its installation essential, 
previous aircraft experience, plus O.N.C. 
or H.N.C. desirable. 


LOFTSMEN 
Previous experience in full-scale layout 
work preferable, but applicants with good 
background in an allied trade would be 
considered for training. 


STANDARDISATION 
DRAUGHTSMAN 
Senior Draughtsman required to under- 
take all aspects of this work. Applicants 
should possess wide drawing office experi- 
ence and have a knowledge of production 
office methods. 


Contributory pension and life assurance 
scheme. 


Good salaries and promotion prospects. 
Holiday arrangements for current year 
will be honoured. 


Applications, giving full details of experi- 
ence, qualifications, age and salary 
required, and quoting Ref. MF, should be 
forwarded to the Personnel Manager. 
HUNTING PERCIVAL 
AIRCRAFT LIMITED, 
LUTON AIRPORT, BEDS. 
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| or better. Apply in writing, giving full details to: a “s 
King Aijrcraft Corporation, Hillington, Glasgow, 
Junior Female Mathematicians 
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The Personnel Supervisor, 
Hawker Aircraft, Ltd., 
Canbury Park Road, ee 
Kingston-on-Thames, Surrey. 
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FLIGHT 


SITUATIONS VACANT 


BOOKS, ETC. 


BOOKS, ETC. 


ENIOR Draughtsman with checki experience, 
capable of filling responsible rosition in Gas 
Turbine Design Office. Applicants would be required 
to undertake some drawing with main duties checking 
a variety of work on turbines, controls and heat 
exchangers. Designer /Draughtsman and detailers also 
required. Posts pensionable. Excellent recreational 
facilities available. Application forms can be obtained 
from Assistant ay of Industrial Relations, 
Ruston and Hornsby imited, Lincoln. (8279 
ot Company require for their Persian Gulf area an 
assistant to the aviation superintendent who would 
be responsible for air traffic control over a large area 
Preference will be given to those with pilot's Deences 
with recent all round air traffic control experience 
The post is pensionable with home leave every two 
years. Preference would be given to bachelor aged 
under 36, salary according to qualifications, but total 
emoluments not less than £1,700 p.a. Write quoting 
No. 573 to Box No. 1, c/o Charles Barker and Sons, 
Ltd., 31, Budge Row, London, E.C.4 [S269 
ENIOR and Intermediate Design Draughtsmen with 
aircraft and mechanical engineering experience re- 
uired. The work will interest men who can apply 
ir design ability to the development of new equip- 
pn A which has a steadily growing application. Pleasant 
working conditions. Pension Scheme. Housing assist- 
ance may be possible in certain cases. Within — reach 
of Bournemouth. Special transport oe. 
writing to Personnel mager, Plight 
Limited, Tarrant Rushton Airfield, nr. Blandford, 
Dorset [5206 
RITISH EUROPEAN AIRWAYS require an 
Engineering Instructor (Electrical) at ion Air- 
port to instruct Pilots and Engineers on electrical 
systems. Essential qualifications: apprenticeship in 
electrical engineering; S-years’ practical experience in 
the maintenance of modern aircraft electrical systems; 
technical knowledge to “X” Licence (electrical) 
standard. City and Guilds’ Certificate or Higher 
National Certificate an advantage. Salary £782 10s.- 
£1,120 per annum, depending upon experience and 
qualifications. Applications giving 
and experience to Senior (2. 
Flight Operations Department, B.E.A., Keyline pan 
Ruislip, Middlesex (8274 
PPL IC ATIONS are invited for the post of Pro- 
fessor of Aircraft Structures at the Acronautical 
Technical Institute, Sao Paulo, Brazil. As head of divi- 
sion, will be responsible for teaching of aircraft struc- 
tures and for research and extra-curricular courses; may 
also be asked to do consulti work by the Govern- 
ment. Should hold Ph.D. or M.Sc. and have industrial 
and/or research experience of the construction and 
experimental destruction of aircraft components. 
Some teaching experience essential. Duration up to 
four years, subject to renewal. Salary equivalent to 
£2,640 p.a. plus allowances. Free furnished accommo- 
dation provided and ist class return fares paid for 
appointee and dependants. For further information 
and application forms write Ministry 
National Service, Almack House, King St. 
S8.W.1, quoting Al2/BRA/137. 
RITISH WEST INDIAN AIRWAYS, LTD., 
Trinidad, urgently require shift ers and 
inspectors, Applicants should possess A.M.E. Licence 
in categories A and C with two endorsements in each 
category covering airframe engines of Dakota, 
Viking or Viscount aircraft. Applications would be 
considered from holders of A and C licences with at 
least two endorsements applicable to the above aircraft 
and engines provided the other two endorsements are 
for aircraft or eng types similar to, or larger 
than, those mentioned above. Commencing sa 
BWI $425 per month, rising to BWI $450 per mon 
plus cost of living allowance of BWI $47.28 p.m. 
(equal to £1,180-£1,243 p.a.) plus an expatriation 
allowance of £200 p.a. Accommodation available at 
cost of BWI $90 p.m. Leave, two weeks per annum 
locally and three months in U.K. at end of cach 
period of three years. Immediate applications to Per- 
sonnel Officer (Associated Companies), B.O.A.C 
Headquarters, P.406, London Itham 
Middlesex 


SITUATIONS WANTED 


LIGHT Lieutenant (33) completing 5 years as high 
intensity airfield controller (A category), cheerful 

disposition, successful negotiator manager, requires 

post. Box No. 1937. $277 


BIRTHS 


Re On May 12, 1956, at 84 Park Mansions, 
W.1, to Monique (mée Agazarian) and Ray 
a daughter. (S278 


Rendall 


BOOKS, ETC. 


ATERAL Handling in Works Stores,” 2nd Ed. 

J. Hoefkens. Shows how the use of fork-lift 

fam ty Be pallets in industrial stores can increase pro- 

duction, utilize floor space more efficiently, help con- 

trol of movement and reduce costs. Includes a descrip- 

tion of a system actually operated in a modern factory. 

18s. Od. net from all booksellers. By post 18s. 11d. from 

Iliffe & Sons, Dorset House, Stamford St., 
London, S.E.1 


“YACHTING Quizzes,” by Max A. ll. 
Packed with information on everything nau 
from tides to trade wind fishing Da ay to first 


from all booksellers. > post 3 
Sons, Ltd., Dorset House, Sta 


$.E.1. 
“CASH From Your Camera,” by Arthur Nettleton, 
F.R.G.S. Shows how amateur photography can 
be made to pay for itself by the sale of pictures to 
newspapers, magazines, calendar publishers, etc., and 
or with the many problems involved. 2nd Edition 
7s. 6d. net from all booksellers. 8s. Od. by post from 
Iliffe & Sons, Ltd., Dorset House, Stamford St., 
London, S.E.1. 


Navigation for Yachtsmen,” 
a By M. Blewitt. This little book, Beate 
warm 


learn the art of navigation by the oes y bodies, 
but has been deterred by its ‘comple 
to 


it will make an | 
eel their mathematics are not 4 
neither nor trigonometry play 

the author’s indeed, even those 

manage little more than addition and su 

should master this best with ease! 64 pages. Illustrated 
with 26 diagrams and a Price 6s. from all book- 
sellers. By post 4d. Sons, Lt Ltd., Dorset 
House, Stamford St., London, S 


DESIGN DRAUGHTSMEN 


Midlands Engineering Company of international repute invites appli- 
cations from qualified DESIGN DRAUGHTSMEN for a variety of 
interesting positions in automotive and aircraft fields. 


Commencing salary £725 to £900 p.a. depending on 
experience and qualifications. 


Substantial annual bonus. 
Progressive policy of Staff Training and Promotion. 


Factory situated in pleasant residential district offering 
unusually attractive amenities. 


Write in strictest confidence giving full details to:— 
Box No. 1586, c/o “FLIGHT” 


GREENGATE, 


Structural or Electrical experience. 


the first place, quoting Ref. PM/1, to: 


A. V. ROE & CO., LIMITED 
(AIRCRAFT CONSTRUCTORS) 


MIDDLETON, MANCHESTER 
Have Vacancies on Super-Priority 
Design and Development Projects for 


DESIGN DRAUGHTSMEN 


(SENIOR AND JUNIOR) 


Applications are invited from individuals having Aircraft, Mechanical, 
Salaries will be arranged according to experience and ability. 
Applications will be treated in strict confidence and should be addressed, in 


The Personnel Manager, A. V. Roe & Co., Ltd., 
Greengate, Middleton, Manchester 
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MEASURING INSTRUMENTS (PULLIN) LIMITED 


Electrin Works, Winchester Street, Acton, London, W.3. 


SETTER 


Potent No. 685106. Also World Potents 


Enables dividers to be set to any 
measurement to an accuracy of 
within 3/1,000th of an inch. 


36/ 


Another typical example of 
“Leytool”’ ingenuity in pro- 
viding for the essential needs of aero 
engineers, model makers, instrument makers and all classes 
of bench workers. The instrument, supplied in a leatherette 
case, is finished in black crackle enamel. The vernier scale is 
silver plated to ensure maximum clarity. The rule is finished 
in hard chrom‘ m plate with a non-scratch surface, thus 
providing adequate protection from rust, etc. 
Write for free illustrated catalogue describing 
the complete range of “‘Leytool’’ Hand Tools. 
LEYTONSTONE JIG & TOOL CO., LTD. 
LEYTOOL WORKS, HIGH RD., LEYTON, LONDON, E.10 Phone Leytonstone 5022-4 
Specialists in Tooling Equipment and Machinery for every industry. 


there’s never a drip through 


genuine clip 


L. ROBINSON & CO, (GILLINGHAM) LIMITED 
London Chambers, Gillingham, Kent 
Phone 5282 


Tel. ACOrn 4651 & 8801 
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FLIGHT 


A unique reference 
to the non-ferrous 
metals industry... 


METAL 
fof | | INDUSTRY 


HANDBOOK & DIRECTORY 


formation on all non-ferrous 
metals and processes. Its Buyers’ 
Directory lists a wide range of 


Hest treated and plated giving co producers, stockists and factors 
tance with high degree of recovery in relation to of all basic-metal products, metal 
load, and resistance to “set.” Spring locking products, metal working machin- 
action suitable for electronic and instrument 
pmen Associations, 
components. Size range }" to 8 B.A. reference book for all who manu- | ey F Technical 
facture, use or deal in these metals. trade 
names, etc. 


Prices and samples sent on request. 


NOW READY! 15s. net ay post 6s. 34. 


DAVID POWIS SONS Essential to manufacturers and dealers 
Obtainable from booksellers or direct from:— 
Iliffe & Sons Limited Dorset House Stamford St. London §.E.1. 


— 


C. A. PARSONS & CO. LTD. 


HEATON WORKS, NEWCASTLE-UPON-TYNE, 6 

REQUIRE A 

FIRST OFFICER or RADIO OFFICER/NAVIGATOR 
AND 


GROUND ENGINEER 

FOR A 

DE HAVILLAND DOVE 

TO BE BASED AT NEWCASTLE AIRPORT 


D. NAPIER & SON, LTD. 


FLIGHT DEVELOPMENT ESTABLISHMENT 
LUTON AIRPORT, BEDS 


NAPIER “SPRAYMAT’ SURFACE HEATER 


Owing to the increasing interest shown in the Napier ‘Spraymat’ 
by manufacturers in industrial fields all over the world, there 
exists an urgent need for Technical Staff co fill the following 
positions in all grades. 
Electrical Design Draughtsmen. 
Electro-Mechanical Engineers. 
Heat Transfer Technicians. 
if your interest and experience have covered any of the above, 
please write in full to: 
Dept. C.P.S., 336/7, Strand, W.C.2, quoting Ref. S.A.41A. 


Apply to Personnel Manager 
Stating Qualifications and Salary Required 


INDEX TO ADVERTISERS 
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BRITISH OVERSEAS AIRWAYS EL AL ISRAEL AIRLINES 


CANADIAN PACIFIC AIRLINES THE ROYAL AIR FORCE 


BRITANNIA 


The Britannia turboprop airliner has been ordered by 


airlines operating into every continent. It is also 
being produced as a strategic transport aircraft and 


is being built in Canada for maritime reconnaissance 


BRISTOL AIRCRAFT LIMITED FILTON ENGLAND 
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